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MNOACHUTEJIBbHAS 3AIINCKA

[TporpaMmMa 1o XMMHH Ha YPOBHE OCHOBHOI'O OOIIET0 0O0pa30BaHUs COCTaBI€HA Ha OCHOBE
TpeOOBaHUH K pe3y/bTaTaM OCBOESHHUS OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIET0
oOpasoBanms, npencraBieHHbIx B ®I'OC OOO, a Ttakxke Ha OCHOBE denepalibHOW padoueit
MPOrPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIIMH MPENOIaBaHusl YUeOHOTO mpeaMeTa «XUMHUs» B
oOpa3oBarenbHbBIX opranmu3aiusiax Poccuiickoit denepanum.

[IporpaMmma 1o XuMmuH Aa€T TPEICTABICHHE O IEIsIX, OOIMICH CTparernu OOYyYCHUs,
BOCIUTAHMUSI W pa3BUTUA OOy4yalOUIMXCSd CpEeACTBAMH Yy4eOHOro mpelMeTa, YCTaHaBIMBAET
00s13aTeNbHOE MPEIMETHOE COJEp)KaHUe, MpeayCMaTpUBaeT paclpeielieHne ero Mo KiaccaM M
CTPYKTYypUpPOBaHUE IO pa3jiesiaM U TeMaM MPOrpaMMbl MO0 XUMUHU, ONPEAEsieT KOJIMYECTBEHHbIE U
KaueCTBEHHBIC XapaKTEPUCTHKU COJEPkKaHUS, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh H3y4YEHUS
XUMHH C Y4ETOM MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH O0Y4aromMXCsi, ONMpPEAesieT BOZMOKHOCTH MpEAMeTa Al peann3anun
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHONW MPOrpaMMbl Ha YpOBHE
OCHOBHOT0 00111€er0 00pa30BaHus, a TaKKe TPeOOBaHUMN K pe3ysibTaTaM 00y4eHHUs: XUMHH Ha YPOBHE
1enei u3ydeHWs TMpeaMeTa M OCHOBHBIX BHJAOB  y4eOHO-IIO3HABATEIbHOW JESATENbHOCTH
00yJaroIerocs Mo OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHHE XUMHUH CIY’)KUT OCHOBOH i (pOpMHUPOBAHUS MUPOBO33pEHUST 00yUarOIIErocs, ero
MPEJICTABICHUIA O MAaTepUAIIBHOM €IUHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMBbIC XUMHUEH
MPEJICTABJICHUS] O B3aMMOIPEBPALICHHUSIX YHEPTHU U 00 HBOJIOLUU BEIIECTB B MPUPOAE, O MYyTAX
pemieHus ra00ambHBIX TPOOJIEM  YCTOMYMBOTO  Pa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U HKOJIOTMUECKON 06e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peajn3alii BO3MOXKHOCTEH ISl caMOpa3BUTUSL U (HOPMUPOBAHUS KYJIbTYPBI
JMYHOCTH, €€ 001mel n (QyHKIMOHATLHOW TPAaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromuxcs,
HaBBIKOB WX  CaMOCTOSITEJIbHOW  y4eOHOM  JCSATENBbHOCTH,  DKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX yMEHUW, HEOOXOJUMBIX Kak B TOBCEAHEBHOW KH3HH, TaKk M B
po¢eCCuOHAIBHON JeATETbHOCTH;

3HAKOMHT CO CIIeIU(UKON HAYYHOT'O MBIIUICHHUS], 3aKIa/IbIBAET OCHOBHI IIEIOCTHOTO B3TJIsAa
Ha EIWHCTBO TNPHUPOABI W YEJIIOBEKa, SIBJSIETCS OTBETCTBEHHBIM JTamoM B (HOPMHUPOBAHHH
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K TIPUPOJAE, K 4YEJIOBEKy, BHOCHUT CBOM BKJIaJ B OKOJOTHYECKOEe 0Opa3oBaHUE
o0y4Jaronmxcs.

JlanHple HampaBieHHS B OOYYEHHH XMMHH OOECTIEUMBAIOTCA CHEHH(PHUKON Ccolep:KaHus
y4eOHOT0 TIpeAMETa, KOTOPBINA SIBIISAETCS TMEJAarorudecky aJanTHPOBAHHBIM OTpaK€HUEM 0a30BOit
HayK{ XMMHUU Ha ONPEECIEHHOM 3Tare €€ pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOIO OOIEro OOpa30BaHHS OPUEHTHPOBAH HA OCBOEHHUE
O0OyYaIOIUMUCST CUCTEMBI TIEPBOHAYATIBHBIX MOHATHH XMMHHU, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJICTBHBIX 3HAUNMBIX TIOHSITHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepkaHHsl MPOTPaMMBI MO XHMHH C(HOPMHUPOBAHA HAa OCHOBE CUCTEMHOTO
noaxona Kk e€ mizydeHuro. CoJep’kaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHYECKOM
AJIEMEHTE U BEIIECTBE M CHCTEMBI MOHATUN O XUMUYECKOH peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO
OpraHWU30BaHbl MO TMPHUHIUITY IOCIEIOBATEILHOTO PA3BUTHs 3HAHUN HA OCHOBE TEOPETUUYECKHUX
MPEACTABICHUI pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HMIMUPHUYECKU TOJTYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K APYTrOMY, BBITIOTHSIS



(GyHKIMN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U NIOJyYCHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHUMHH CIHOCOOCTBYET (DOPMUPOBAHHMIO MPEACTABICHHUS O
XMMHMYECKON COCTABJIAIOIIEH HAY4YHOM KapTUHbI MHUpPAa B JIOTUKE €€ CUCTEMHOW NPUPOJIBL,
LIEHHOCTHOTO OTHOLIEHMsI K HaydHOMY 3HAHHUIO U METOJAAaM MO3HaHMs B Hayke. M3yueHue xumuu
IIPOUCXOJUT C NMPHUBJICYEHUEM 3HAHUI U3 paHee U3yYEHHbIX y4eOHBIX MpeaMeToB: «OKpyKarolun
Mup», «bronorus. 5-7 kiacce» u «dusnka. 7 Kiacey.

[Tpy u3yyeHUH XUMUHU NPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM JAEATEIbHOCTH YEIOBEKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajada y4eOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XUMHYECKMX 3HAHMH — BaXHEHIIMX (PaKTOB, MOHATUH, 3aKOHOB W TEOPETUYECKHUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOINEHMH MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B
NpUOOLICHNN K HAyYHBIM METO/aM MO3HAHUS MPU W3YYEHUH BEIIECTB MU XMMHYECKHX PEaKLUH, B
GbopMHpOBaHMM M Pa3BUTUM TIO3HABATENbHBIX YMEHUH M UX NPUMEHEHHH B Y4eOHO-
MO3HABATENBHON M Y4eOHO-MCCIENOBATEIbCKON JESITeIbHOCTH, OCBOCHUHM NpPaBWI 0€3011acHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KU3HH.

[lpy W3ydeHUM XMMHUHM HAa YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)KHOE 3HAUCHHE
puoOpenu Takue ey, Kak:

— (opMupoBaHHE HMHTEIUICKTYalIbHO PAa3BUTON JHMYHOCTH, TOTOBOM K €caM0OOpa3oOBaHUIO,
COTPY/HUYECTBY, CAMOCTOSTEIIbHOMY IIPUHATHUIO pelIeHUH, CIOCOOHON aJanTUPOBAThHC K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HampaBJIeHHOCTh OOY4YEHHs Ha CHCTEMaTH4yecKoe IMpHoOIIeHHe o0yJaromuxcs K
CaMOCTOSITENTbHOW TTO3HABATEIILHOW JESITeIbHOCTH, HAYYHBIM METOJaM MO3HAHHS, (POPMHUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— ofecrie4yeHne YCJIOBUH, CIIOCOOCTBYIOIIMX TNPHOOPETECHHIO OOYYAIOUIMMHUCS —OIIbITA
pa3sHOOOpa3HON JesATeIbHOCTH, IMO3HAHMA M CAMOINO3HAHMs, KIIOUEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs Pa3IMUHbIX BUJIOB JI€ATEIbHOCTH;

— (hopmupoBanue obmel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quclie YMEHUIN OOBACHATH M OLIEHUBATh SIBJICHUS OKPYXAIOIIET0 MUpPa, UCIIOIb3Ys 3HAHUS U OIBIT,
MOJTy4YEHHBIE MTPU N3YUYEHUH XUMHHU, IPUMEHSTh UX IPU PEeLIeHUU Ipo0sIeM B MOBCETHEBHON )KU3HU
Y TPYZAOBOM JI€ATEIBHOCTH;

— (opmupoBanue y 00ydaromMXcsi TYMaHUCTUYECKUX OTHOIIEHUH, NOHUMaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUU /s BbIPAOOTKHM SKOJOTMUYECKH LelecooOpa3HOro MOBEAEHUS B OBITY U
TPYJAOBOW JEATEIBHOCTU B LEIAX COXPAHEHMsI CBOETO 3J0POBbs M OKPYXKAIOIIEH IPHUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBALMM K 00yUeHHIO, CIOCOOHOCTE K CAaMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOILEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIs U HAIIPaBICHHOCTH AaJbHEHIIero 00yueHus.

OO61iee 4YKMCIO 4acoB, OTBEAEHHBIX JUIsI U3y4EHHUS XMMHHM Ha YPOBHE OCHOBHOI'O OOILETro
oOpa3zoBanusi, coctaBiseT 136 yacoB: B 8§ kiacce — 68 vacoB (2 daca B Hezeno0), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIO).

COJAEPKAHUE OBYYEHUSA
8 KIIACC

HepBOHa‘{aﬂbele XUMHUYCCKHUEC ITIOHATHUA.

[Ipeamer xumuu. Ponb XMMHM B KU3HM 4YelOBEKa. XUMHUs B CUCTeMe Hayk. Tema u
BemecTBa. GU3NYECKUE CBOMCTBA BEUIECTB. ArperatHoe cocTtosinue Bemniects. [loHsTne o Metomax
mo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CriocoObl pa3ieieHust cMeceil.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUUECKUX 3J1€MEHTOB. [IpocThie
U CJIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.



Xumnueckas Gopmyna. BageHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeniecTB. OTHOCUTENbHAas aTOMHasg Macca. OTHOCUTENIBHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHUYECKOTO 2JIEMEHTA B COCIMHECHUH.

Komnuectso Bemecrsa. Monbs. MossipHast macca. B3auMOoCBsI3b KOJIMYECTBA, MacChl U YUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHM.

Ousnyeckue M XHMHUYECKUE SIBICHHA. XUMHMUYECKas pPEakuuss M €€ IPU3HAKU. 3aKOH
COXpaHEHHsS Macchl BELIECTB. XHMMHUYECKHe ypaBHeHHMA. Kiaccupukamuss XMMHYECKHX peaKIuii
(coemuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOH IMOCYAOH, MpaBuiamMH paboThl B J1abopatopuu M IMpUéMamu
oOparieHusi ¢ J1abOpaTOpHBIM O0OpYyIOBaHUEM, HM3YyU4E€HHWE U OINMUCaHUuE (U3UYECKUX CBOUCTB
00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOIroAeHue (pU3NYecKUX (IUIaBJICHUE BOCKA, TasiHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHUE M KOHJEHCAIUs BOJAbI) U XUMHUYECKUX (FOPEHHE CBEYH,
IIPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOACHCTBUE Meja C KUCIOTOM) sBJIeHUH, HaOII0IeHHE U
ONHMCAaHUE MPU3HAKOB IPOTEKAaHUs XUMHYECKHMX DPEaKIHil (pa3jokeHue caxapa, B3aUMOJIECHCTBUE
CEepHON KHUCIOTBI C XJOpUIOoM Oapus, pasnoxenue ruapokcuna menu (II) mpu HarpeBanuwm,
B3aUMOJIeCTBHUE kelne3a ¢ pacTBopoM cosr meau (II), uzydenue cnocoOOB pas3aesieHust CMeceit: ¢
[IOMOILbI0 MarHuTa, (WIbTPOBAHHUE, BbIIApUBAHHME, NUCTWUIALMSI, XpoMmarorpadus, npoBeJeHHUe
OYNCTKH TIOBAPCHHOW COJM, HAONIOJICHNEe W OIMCAaHHE pe3yJbTaTOB IPOBEJCHHUS OIIBITA,
WUTIOCTPUPYIOILET0 3aKOH COXPAHEHUS MAacChl, CO3/JaHHE MOJIeJIeH MOJIEKYIT (I1apOCTEP)KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKUX BeleCTB.

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciaopol — 2JIEeMEHT M IIPOCTOE BEILLECTBO.
Haxoxnenune kuciopoma B mpupojae, Gpu3muecKkue U XMMHUYECKHE CBOMCTBA (peakiuy TOPEHHS).
Oxcunpl. Ilpumenenue xkucinopoga. CrocoObl MMOMydyeHHs] KHUCIOpoJa B JlabopaTopuu U
npoMbIIUIeHHOCTH. KpyroBopor kuciopona B mpupone. O30H — auioTporHas Moaudukanms
KHUCIJIOPOJa.

TermoBoit 3(@exT XUMHUYECKOW peakluu, TEPMOXHMUYECKUE YpaBHEHHS, 3K30- H
OHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: Yrolb W MeETaH. 3arpsA3HEHUE BO3/yXa, YCHIECHHE
napHUKOBOTo 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOsL.

Bonopon — snemenT u npocroe BemecTBo. HaxoxxaeHne Boopoaa B mpupoze, Gpusnueckue
1 XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MostydyeHus. KuciaoTel u comnu.

MossipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUUECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Hacklmennsle u
HEHaCBILICHHBIE pacTBOPHI. PacTBOpUMOCTS BeliecTB B Boze. MaccoBasi 10151 BELLIECTBA B pacTBOPE.
Xumuueckue cBoicTBa Boabl. OcHOBaHMsS. Poib pacTBOpOB B MpHUPOJIE W B JKU3HU YEJIOBEKA.
Kpyrosopot Bozs!l B ipupojie. 3arps3sHEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOIHBIX BOJ.

Knaccudukanust Heopranmdeckux coenuuennit. Oxcuasl. Kiaccudukamuss OKCHIOB:
cosieoOpa3ymomie (OCHOBHBIE, KUCIOTHbIE, aMpOTepHbIe) U HecojeoOpasyromue. Homenkmnarypa
okcu0B. dU3nyecKkne U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyyeHne okcuaos.

OcnoBanus. Krnaccudukanuss OCHOBaHWM: MIETOYM W HEPaCTBOPUMBIE OCHOBAHUS.
Homenkiatrypa ocHoBaHmil. @u3znueckne M XUMUYECKHE CBOMCTBA OCHOBaHWU. llomydenwue
OCHOBAaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusznueckue U XMMHUYECKUE
cBoycTBa KUCIOT. Psax akruBHocTH MeTtaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknatypa coisieii. @u3nueckue M XMMHYECKHE CBoMcTBa coiyed. Ilomydenue
COJIEH.

I'eneTndeckas CBA3b MEXIy KJIACCAMH HEOPIaHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINpeeNIeHHEe COJEp)KaHUs KHUCIOpOoAa B BO3AYXe, MOJydeHHe, coOupaHue,
pacrio3HaBaHME M W3YYEHHE CBOMCTB KHUCIOpOJA, HAOIIOJCHHE B3aUMOJCHCTBUS BELIECTB C
KHCJIOPOAOM M YCJOBUS BO3HMKHOBEHHUS M IpPEKpalleHUs ropeHus (moxapa), 03HaKOMIIEHHE C
o0pa3laMu OKCHJIOB U ONHCAaHHE MX CBOMCTB, MOyYyeHHE, COOMpPaHUE, paClIO3HABAHUE U U3YyUCHHE



CBOMCTB BojOpoja (ropeHue), B3aumozeiicTBue Bomopoja ¢ okcugom wmeau (II) (Bo3moxkHO
HCIIOIb30BaHUE BHUJCOMATEpUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIIC/IOBAaHNE OCOOEGHHOCTEH  pacTBOpPEHUS BEWIECTB C  PAa3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINpPEACIEHHOW MAacCOBOW JI0JIEM pPAaCTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBUE BOJIbI C MeTaUlaMu (HATpUeM U KajdblheM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCJIEIOBaHHE O00pa3l0oB HEOPraHMYECKHMX BEUIECTB pPa3IMYHbIX KJIACCOB,
HaOlto/IeHUe W3MEHEHUS OKPACKH WHJUKATOPOB B pPAaCTBOpPAaX KHUCIOT W IIENouYeH, H3ydyeHue
B3aumoJeiicteus okcuaa menu (1I) ¢ pactBopoM cepHOIl KHCIIOTHI, KUCIOT ¢ METaJlJIaMH, PeaKIuit
HEUTpalu3aluu, MOJy4YeHUe HEPACTBOPUMBIX OCHOBAHMM, BEITECHEHUE OJHOTO METalia IPYTUM U3
pacTBOpa COJIM, PpELICHHE OHKCIEPUMEHTANBHBIX 3a7ad 1o Teme «BaxHelme Kiaccel
HEOPraHUYECKUX COEAUHEHUI.

Iepuonuveckuii 3axkoH u Ilepumoamyeckasi cucrema xumu4yeckux iementos . U.
MenpeneeBa. CtpoeHue aToMoB. XUMHYECKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKkumm.

[lepBble MONBITKH KiIacCU(PUKAIIMN XUMHYECKUX 3JIeMEHTOB. [IoHITHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (II€JIOYHBIC U IIETOYHO3EMENIbHBIE METAIlIbl, TAIOT€Hbl, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(PpOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuogmueckas cucrteMa xumudeckux saemeHtoB /[[. .
MenneneeBa. KopoTkonepuonnas wu umHHOTEepuomHas (opmel [leprogudeckoil  CHUCTEMBI
xumuueckux oanemeHtoB J[. WM. MenneneeBa. Ilepuonsl u  rpynnbl. DU3HYECKUM CMBICI
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB atoMHbIX sanep. M3otonbl. DnekTpoHbl. CTpoeHUe 3J€KTPOHHBIX
oboslouek aToMoB TepBeIXx 20 XUMHUYECKHX OJJeMeHTOB Ilepmommdeckoid cucremsr J[. U.
MengeneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnosiokeHuro B llepuoamyeckoit
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajnyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINIaM U MEepUOaM.

3nauenue llepnognyeckoro 3akoHa u [lepuoanueckoid cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHA HayKy U npakTuku. J[. V. MenneneeB — y4€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHast u HEMOJspHasT) CBS3b.
DNeKTPOOTPUIIATETFHOCTh XUMHUECKUX JIeMEHTOB. loHHAas CBS3b.

Crenenb okucneHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl okucneHus
1 BoccTaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue 00pasIoB BEIIECTB METAUIOB U HEMETAIUIOB, B3aUMOICUCTBUE THAPOKCH/IA IIMHKA
C pacTBOpaMH KHCIOT M IIEJIOYEH, MPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCJTUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINK (TOpEeHUe, PEaKIIUU Pa3IOKEeHHS, COSTUHEHNS).

Mesicnpeomemmuuoie céasu.

Peanu3anus MeXnpeIMETHBIX CBS3€M NMPU M3YyYEHUN XMMHUHU B 8 KJIACCE OCYILIECTBIISIETCS
4yepe3 HMCIOb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOIIHXCS
CHUCTEMHBIMHU JIJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTecTBEeHHO-HAYYHbIE MMOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHsl, 3aKOH, aHAIU3,
CUHTE3, KiacCupUKAus, TEPUOTUIHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT, MOJEIUPOBAHHE,
HU3MEPEHUE, MOJIEINb, SIBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIUA, W3OTOIIHI,
pPalMOaKTUBHOCTh, MOJIEKYNa, JJICKTPUYECKUN 3apsj, BEIIECTBO, Tel0, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MYECKHE BEIMYMHBI, CIUHUIIBI HW3MEPEHHS, KOCMOC, IIIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: armocepa, runpocdepa, MUHEpaIbl, TOPHBIE TTOPOIBI, TOJIE3HBIC UCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo M XUMHYeCKasi peaKIusl.

Ilepuonnueckuit  3akoH. Ilepuonuueckass cucrtemMa XHUMHYECKMX  3JIeMEHTOB /.
W. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHU CBOMCTB XHMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalMs, KaJIbLUSI U UX COCAMHEHUH B COOTBETCTBUHU C
IIOJIOKEHUEM 2JIEMEHTOB B lleproanueckol cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUAbl XWMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKUX BellecTB. XHMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSILIUXCS K Pa3JIYHbIM KJIacCaM HEOPraHUYECKUX COEIMHEHUM, TeHETUYECKas CBA3b
HEOPraHUYECKHUX BEILECTB.

Knaccugukanuss XuMUYECKUX pEaKkIHid MO pa3jIMYHBIM MpPU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKI[UU BEIIECTB, [0 TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEeHEH OKUCICHUS
XUMHUYECKUX AJIEMEHTOB, 10 00OpPaTUMOCTH, [0 YYACTHIO KaTaau3aTopa). JK30- U SHJ0TEPMHUUECKHE
peakuuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTne 0 ckopocTH XuUMHUYeckoW peakuuu. [loHsTHe 00 OOpaTHMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsTue 0 rOMOreHHBbIX U TeTeporeHHbIX peakuusx. [lonsTue o karanuse.
[TonsiTHe 0 XMMHUYECKOM paBHOBecUU. DAKTOPHI, BIUSAIONIUME HA CKOPOCTh XUMUUECKON pEeakLMU U
MIOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJIEKTPOHHBIM OajlaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakiuu. CoCTaBlI€HUE YPaBHEHUW OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCTIONIb30BaHUEM METO/1a 3JIEKTPOHHOI'0 OajaHca.

Teopust >IE€KTPONUTHYECKON AMCCOLMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUThL. KaTHOHBI,
aHUOHBI. MexaHU3M JUCCOLMAIMK BEIIECTB C Pa3jIMYHbIMU BHUJAMH XUMUYeCKOU cBs3u. CreneHb
aucconnanuu. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuyu moHHoro obMeHa. YcioBHsSI NPOTEKAaHUS peaklUi MOHHOIO OOMEHa, MOJHbIE U
COKpalI€HHbIE HMOHHBIE YpaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM M COJIEH B CBETE
MPEACTABICHUI 00 IEKTPOIUTUUECKON nuccornuanuu. KauecTtBeHHbIe peakiiuu Ha HOHBL. [loHsaTHe
O TUJIPOJIU3E COJIEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEJSIMM KPUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJIJIOB U HEMETAJJIOB (TpaduTa U aiamasa), CJIOKHBIX BEUIECTB (XJIOpUJIa HATPUs), KCCIIEJOBaHHE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEaKkUMd OT BO3ACHCTBUS pPa3IMYHBIX (aKTOPOB,
HCCIIEA0OBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpOLECCa JIUCCOLUMALMHA KHUCIIOT,
menoyed W coneil (BO3MOXKHO HCIOJB30BAHME BHJIEO MAaTEepHalioB), INPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOUINX TPU3HAKU TNPOTEKaHUs peakuuid HOHHOTO oOMeHa (oOpa3oBaHME OCAJKa,
BbIJICJICHUE Ta3za, OoO0pa30BaHHE BObI), OMNBITOB, WIUIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEAKIMH (TOpeHue, peakluH pas3lioKEHUs, COEIWHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BEUIECTB C TIOMOIIbI0 KAUECTBEHHBIX pEAKIMl Ha HOHBI, pEIICHHE
JKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTauibl U MX COCTUHEHUS.

OO6mass xapakTepuctuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHS AaTOMOB, XapaKTepHbIE
crereHd okuciaeHus. CTpoeHHe M (QHU3MUECKHUE CBOWCTBA TMPOCTHIX BEIIECTB — TaJIOTCHOB.
XuUMUYecKHe CBOMICTBa Ha NpUMepe XJiopa (B3aUMOJCHCTBHE C MeTallylaMH, HeMeTaJulaMu,
menoyamu). XiaopoBoaopoa. ComnsiHast KMCI0Ta, XUMUYECKHE CBOMCTBA, MOIy4YeHUE, TPUMEHEHHE.
JelictBue xJjiopa M XJOPOBOJOPOJa HAa OpPraHW3M 4YeloBeKa. BakHeWlne XJIOpUIbl M HX
HaXO0XJEHNUE B IPUPOJIE.

O6mas xapaktepuctuka sjaeMeHTOoB VIA-rpymmbel. OcOGEHHOCTH CTpPOEHHUSI AaTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHne U (pu3nyeckre CBOMCTBAa IMPOCTBHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINY KUCIOPOAA U cepbl. XUMUUYECKHE CBOMCTBA CEPHI.
CepoBoniopofi, cTpoeHue, Gu3nuecKue U XuMuieckrue cBoiictBa. OKCHIBI Cepbl KaK MPeACTaBUTEN



KHCIOTHBIX OKcuAoB. CepHasi Kuciora, (U3NYECKUE M XHUMHUYECKHEe CBOWCTBa (00ImMe Kak
NPEJCTaBUTEIN Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE peakiUH, JIeXKallue B OCHOBE
MPOMBIIIJICHHOTO CII0c00a MOJy4eHus cepHoW KucioThl. [Ipumenenue cepHoil kucioTsl. Comu
CEepHOMN KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cyiab(paT-uoH. HaxoxxneHue cepbl u €€ coeluHEeHUH B
npuposae. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COECOUHEHUSIMH Cepbl (KHCIIOTHbBIE
JOXK]U, 3arpsiI3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPAILECHUS.

OOmass xapakTepucTHKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHMSI AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IPUPOJE, (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHAK, ero (hu3nyeckrne U XMMHUYECKHE CBOMCTBA,
nojrydeHue u npumenenue. Con aMMOHMS, UX (pru3HUecKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KavecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydeHHe, (U3NUYECKUe U
XMMHYECKHe CBoOicTBa (0OIIMe Kak MpeJICcTaBUTENsl Kiacca KUCIOT U cHenuduyeckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUSI B Ka4eCTBE MHHEPAJIBHBIX yI0OpeHUH. XUMHUYECKOe
3arps3HEHUE OKPYKAIOLIEH cpeibl COEMHEHUAMH a30Ta (KUCIOTHbBIE JOXKAHU, 3arpsi3HEHNE BO3/1yXa,
o4BHI U BOJI0éMOB). Docdop, aymorpornHbie Moaudukanuu pocdopa, GU3NISCKHE U XUMUICCKHEC
cBoiictBa. Oxcup docdopa (V) u dochopHas kucnora, Quanyeckue U XUMUYECKHUE CBOMCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YAOOPSHHIA.

OOmast xapakrtepuctuka 3neMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHMS AaTOMOB,
XapaKTepHbIE CTENCHW OKHUCICHHA. YTIEPOJ, auIOTPOITHBIE MOAM(DUKAIIMHU, PACHPOCTPAHEHUE B
npupoje, pu3nveckue U XMMHUYecKre cBoicTBa. Azncop6uus. KpyroBopor yriiepoaa B mpupoe.
Oxcuapl yriaepoaa, ux (pU3M4ecKkue M XMMHUYECKUE CBOMCTBA, JEWCTBHE HA JKUBBIE OPIaHU3MBI,
HOJIy4CHUE M MPUMEHEHHe. DKOJIOTHYECKUe MpoOJeMbl, cBsi3aHHbIe ¢ okcuaom yriepona (I1V),
TUIOTE3a TII00ATBHOTO MOTEIUICHUS KJIIMMaTa, TapHUKOBBIN 3 (eKT. YroipHas KUCIOTa U €€ COJIH,
ux (U3NYECKUe U XMMHUYECKHE CBOMCTBa, MOJIyueHHE M IpuMeHeHue. KauecTBeHHas peakuus Ha
KkapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBILUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX Yriiepoja
(MeTaH, 3TaH, YTUJICH, alleTUJIeH, ATaHOJ, IIIMLEPHUH, YKCYCHas KucioTa). Ilpupoanbie HCTOUHUKH
YII€BOI0POAOB (Yrojib, MPUPOJHBIN a3, He(Th), MPOAYKTH UX NepepaboTku (O€H3UH), UX POJIb B
ObITY M MpOMBIIUIEHHOCTH. I[loHATHE O OMONIOTMYECKH Ba)KHBIX BEILECTBAaX: )KHMpax, Oenkax,
yII€BOJax — W HX POJIM B JKU3HM ueloBeKa. MarepuanbHOE €JUHCTBO OPraHUYecKUX H
HEOPraHUYECKNUX COCAMHEHUN.

Kpemuuii, ero @usnueckue M XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U TPUMEHEHHE.
Coenunenus kpeMHus B npupoe. O0ume npeacrasieHus 06 okcuae kpemuus (IV) u kpemHueBoit
kucnore. CHIIMKAThI, X MCIIOJNb30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilue crpouTenbHbIe
MaTepuaibl: KepaMHuKa, CTEeKJIO0, LEeMeHT, OeToH, xene300eToH. IIpobiremsbr Ge3omacHOro
WCIIOJIb30BAaHUS CTPOUTENBHBIX MaTEpUaIOB B MOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX pEaKIMii Ha XJIOPUI-MOHBl M HAOJIOJEHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxarwlue (u3nyeckre M XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COEIWHEHUN (BO3MOXKHO
UCMOJIb30BaHUE BHJICOMATEPUANIOB), O3HAKOMIIEHHME C oOpas3laMy XJIOPHJIOB (raJlOTeHH]IOB),
O3HaKOMJIEHHE ¢ oOpasuaMu ceppl M €€ COeOUHEHUSIMHU (BO3MOXXHO HCIIOJIb30BAHUE
BUJiEOMATEepHaoOB), HaOIIOAEHWE  TMpolecca  OOyriaMBaHMA — caxapa IOJX  JielicTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3YYEHHE XMUMHYECKHX CBOMCTB pa30aBiIeHHON CEpHOI
KHUCJIOTHI, MPOBEJACHHE KAuyeCTBEHHOW peakUuu Ha Ccynb(haT-MoH W HaONoJIeHHE Npu3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBAMHU a3oTa, (ochopa M HUX COEAMHEHUN
(BO3MOXKHO HCIOJIb30BaHME BUIEOMATEpUAIoOB), oOpa3laMu a30THBIX M (POCHOpHBIX ynoOpeHui,
MoJiyuyeHue, coorpanue, paclio3HaBaHUE U U3ydeHHe CBOMCTB aMMHUaKa, POBEACHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (ochaT-uoH U U3yUeHHE IPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MEJbI0 (BO3MOYKHO HCIOJIb30BAHUE BUIEOMATEPHUAIIOB),
U3yueHHe MOJeNell KPUCTAIMUECKUX pPEHIETOK anMasa, rpaduta, QyiepeHa, 03HAKOMIICHUE C



MPOIIECCOM  a/ICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M yCTPOHCTBOM
MPOTUBOTra3a, IMOJIyueHUEe, COOMpaHue, pacrno3HaBaHUE M H3YYEHHE CBOMCTB YIJIEKHCIOrO rasa,
IIPOBEJICHUE KAYECTBEHHBIX PEAKIMM Ha KapOOHAT M CHWJIMKAT-MOHBl U HU3y4YEHHE IPU3HAKOB HX
MIPOTEKaHUs, O3HAKOMJICHUE C NPOAYKUMEHW CHIMKATHOM IPOMBILIJIEHHOCTH, PEIICHHE
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHelne HeMeTallIbl ¥ X COEIUHEHUS.

MeTta/liIbl M UX COCAMHEHUS.

OO011ast XapaKTEpUCTUKAa XMMUUECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHHMM MX IOJIOKEHUS
B llepuogmueckoit cucreme xummueckux snemeHToB . M. MeHnneneeBa M CTpoeHUsT aTOMOB.
CrpoeHue MmerauioB. Merauinyeckass CBsi3b M METaUIMYECKas KPUCTAJUIMYECKas peHIETKa.
DNEeKTPOXUMUYECKUN P HaOpsDKEHUM MeTaimioB. PuU3NuecKMe M XMMHYECKHE CBOMCTBA
MeTauioB. OOmme crnocoObl MoMydyeHus MeTauioB. [IoHSATHE O KOPPO3MH METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTaib, YyryH, IIOPATIOMUHUI, OpoH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[{enounble MeTaJIBL: TOJIOKEHUE B [leprnonnueckoid cucTeME XUMUYECKUX 3JIEMEHTOB /.
W. MennieneeBa, CTpo€HHE KX aTOMOB, HaxOXJAeHUE B mpupoje. Puznyeckue U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTtpus U Kanus). OKCHIIBI M THIPOKCHABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMeNbHBIE METAIBI MATHUW U KalbIUil: noJoxeHue B lleproanueckoit cucreme
xuMHuueckux snemeHtoB [[. M. MenneneeBa, CTpOCHHME MX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
du3znueckue M XMMHYECKHE CBOMCTBA MarHus M Kajplusd. BaxHednme coeAuHEHUs KalabLus
(okcun, rugpokcus, cosn). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonmnueckoir cucreme xumuueckux siaemeHtoB I, U.
MenpeneeBa, CTpoeHUE aToMma, HaxokJIeHue B mpupone. duznueckue U XMMHUUYECKHE CBOWCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCUIA ATFOMUHHUS.

Kenezo: mnomoxenue B Ilepuwonmueckod cucreme xumuyeckux snementoB . U
MenpeneeBa, CTpoeHUE aToMma, Haxo)kaeHue B npupone. dPusnueckne M XMMHUYECKHE CBOWCTBA
xeneza. Oxcuapl, ruapokcuasl u conu kenesa (II) m sxenmesa (III), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3lilaMi METAJIJIOB U CIUIaBOB, UX (PM3NYECKUMHU CBOIICTBaMU, U3yUEeHUE
pe3yIbTAaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHWE BUIEOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJCHCTBUS OKCHJA KalblUMUsl M HaTpusi C BOAOH (BO3MOXHO  HCIIOJB30BAHHE
BHUJICOMATEpPHUAIIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, IpoIecca TOpPEHUs xKeiesa B
KHCI0poAe (BO3MOXKHO UCIOIb30BAaHUE BUJIEOMATEPHAIIOB), IPU3HAKOB MTPOTEKaHHsI KaUeCTBEHHBIX
peakuuii Ha WOHBI: MarHusl, KajablUs, aJlOMUHUSA, LMHKA, *kene3a (1) u xeneza (III), menu (II),
HaOII0/IeHNEe U OMHCaHUE TMPOIIECCOB OKPAIIMBAHMS TJIAMEHM MOHAMHU HATPUS, Kallusd M KalbIus
(BO3MOYKHO HCITOJIb30BaHWE BHUJEOMATEPHUAIIOB), UCCIIEJOBaHNE aM(POTEPHBIX CBONCTB T'MIpOKCHIA
QTIOMUHUST U THAPOKCHUJA IIMHKA, PEIICHHE SKCIEPUMEHTANBbHBIX 3aJad nmo TeMme «Bakueliue
METaJIJIbl U UX COETUHEHUS».

XuMus U OKpy:KamoIas cpeaa.

BemectBa 1 mMaTepuansl B MOBCEJHEBHOW KM3HM 4ejoBeka. bezomacHoe HCIosib30BaHUE
BEIIECTB M XHMHUYECKUX peakiuii B ObiTy. IlepBas momomp NpU XUMHYECKHX OXOrax u
OTpaBJICHUSIX.

XVMMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpeabl (MpeaeibHas AONYCTHMas KOHLEHTpPaLus
BemecTs, ganee — [1/1K). Ponbs xumun B penieHur S5KOJI0THYECKUX TTPOoOIeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesicnpeomemmuuoie céasu.

Peanu3anus MeXnpeIMETHBIX CBS3€M NMPU M3YYEHUU XMUMHUHU B 9 Kiacce OCYyIIECTBIISIETCS
4yepes HMCIOb30BaHUE KaK OOIIMX eCTECTBCHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIONIHXCS
CUCTEMHBIMU JJI OTACIIBHBIX PEIMETOB €ECTECTBEHHO-HAY4YHOI'O IUKJIA.



OO01mue ecTecTBEeHHO-HAYYHbIE MMOHSATHUS: HAYYHBIN (PaKkT, TUTIOTE3a, 3aKOH, TEOpHUs, aHATU3,
CHHTE3, KiacCu(UKaIys, TMePUOJUYHOCTh, HAOJIIONCHHE, OKCIEPUMEHT, MOJCIUPOBAHUE,
M3MEpEeHue, MOJIeIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MATEPHAIIBL.

dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIWA, H30TOIbI,
PaoUOAKTUBHOCTb,  MOJIEKYJa, OJICKTPUYECKUM  3apsif, IPOBOJHUKH,  ITOJYIIPOBOJHHUKH,
JMJIEKTPUKH, (DOTO3JIEMEHT, BEHIECTBO, TelO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tas,
pacTBOp, PacTBOPUMOCTh, KPUCTAILITMYECKAS PEIIETKA, CIUIABhI, (PM3UYECKUE BEITUYHMHBI, CIUHUIIBI
U3MEpEeHHUs, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COITHIIE.

buosnorus: ¢ortocuntes, apixanue, Ouocdepa, IKOCHCTEMa, MHUHEpPaIbHBIC YyI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATE/IbHBIC BEIIECCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIC TIOPO/IbI, MTOJIE3HBIC HCKOMIAEMBIE,
TOIUIMBO, BOJTHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImuyHOCTHBIE PE3YyNbTAaThl OCBOEHHS MPOTPaMMBI OCHOBHOTO 00miero o0Opa3oBaHUs
JOCTUTAIOTCS B X0/1€ O0Oy4YeHUs] XUMUU B €IMHCTBE Y4eOHOI M BOCHUTATENbHOM JESITENbHOCTU B
COOTBCTCTBHUU C TpaJUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I COIMOKYJIBbTYPHBIMU U JYXOBHO-HPABCTBCHHBIMH
LEHHOCTAMHU, TPHUHITHIMH B OOIIECTBE MpaBUIaMH M HOPMaMH TMOBEICHHUS M CHOCOOCTBYIOT
IporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATTU3AINH 00YJaIOIINXCSl.

JIMuyHOCTHBIE pPEe3yJibTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMON TTO3UTHUBHBIX OEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCclHIMpCHUEC ONbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTUTAHUSI:

LIEHHOCTHOTO OTHOLIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY
HacJIeIUuK, IIOHMMaHUs 3HA4YCHUA XUMHYECKOH HAayKM B JKHU3HHU COBPEMCHHOTIO o6mecma,
CIOCOOHOCTH BJIAJETh JIOCTOBEpHOW MH(MOpMaIMed O MEepelOBbIX JOCTHIKEHUSX MU OTKPBITHAX
MHUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoiCcTBE MHpa
1 00IICCTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUS] O COLUAIbHBIX HOPMax W MpaBWiIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTUBE, KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTM B OOLIECTBEHHO IIOJIE3HOH, yueOHO-
UCCIIEI0BATENILCKOM, TBOPUECKOW W JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH ACATCIIBHOCTU IIPU BBIITOJIHCHUU y'-Ie6HI)IX, II03HABAaTCJIIbHBIX 3a/Ja4, BBIIIOJTHCHUHU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIOHUMAHUIO U
B3alMOITOMOIIIH B Mpoliecce 3TOW y4eOHOI AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MIOBEJICHUE
U TIOCTYNIKM CBOUX TOBApHILEHN C MO3ULMH HPAaBCTBEHHBIX M NIPAaBOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIE/ICTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHHs] O  BEUIECTBE W XMMHUYECKOW  peakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH M COCTaBJSIOLIUE OCHOBY JUIS
IMOHUMAaHHs CYIIHOCTH H&y‘—lHOfI KapTUHBI MHpaA, IMPEACTABICHHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX
pa3BUTHA MPUPOABI, B3aUMOCBS3AX 4YEJIOBEKA C MPUPOJHOW CPENoil, O pPOJIM XMMHUHM B MO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;

MO3HABATCIbHBIC MOTHBBI, HAIPABJICHHBIC Ha TIOJYUYCHHUC HOBBIX 3HAaHUH 110 XHUMHU,
HeoOXonuMble 111 OOBSCHEHUS HaAONIOaeMbIX IMPOLIECCOB U SBJIEHUI, TO3HABATEIbHOM,
MH(POPMALIMOHHON U YUTATENbCKON KYJIbTYpPhI, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSITEIILHOW PabOTHI C



Y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IOCTYIHBIMH TEXHUYECKHUMHU CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYCHHIO M IO3HAHMIO, JTHOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENIbCKON JIeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B ajbHEHILIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE LIECHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBbIO, YCTaHOBKU
Ha 3JIOpOBBIM 00pa3 >KU3HH, OCO3HAHME TIOCIEICTBUNH U HENPHUITHE BPEIHBIX MPUBBIYCK
(ynorpeOyieHUsT  aJKOTroJisi, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJCHHUS IPAaBHI
0€301MacHOCTH NP OOpaIeHUH ¢ XUMHUUYECKUMHU BELIECTBAMU B ObITY U pealbHON KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyna pa3indHOro poja, YBaKEHHE K
TPYAYy U pe3yjbTaTaM TPYAOBOH JEATENbHOCTH, B TOM UUCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUU MO0 XMMHUHU, OCO3SHAHHBIN BBIOOpP MHIUBUIYATbHON TPACKTOPUHU MPOJOILKEHUST 00pa30BaHuUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XMMMH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yenemHoi npodecCHOHaIbHONU NeSTeNbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCS B IPOPECCHOHATIBHOM cperie;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK WCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHHMMAaHUE ILIEHHOCTH 3J0POBOrO0 M 0€30MacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY U IICHXHYECKOMY 370POBBIO, OCO3HAHNE
LIEHHOCTU COOJIOACHMSI MpaBUil OE30MacHOrO MOBEIEHUs IMpHU paboTe C BELIECTBAMH, a TaKkKe B
CUTYaLUSX, YTPOXKAIOUIUX 310POBbIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJIydaeMble IPU U3YUYEHUU XUMUH, JJIsl pElIeHus 3aad,
CBSI3aHHBIX C OKpPYXaUed MPUPOAHON Cpelor, Il TOBBILICHHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpbl, OCO3HaHUS TJIO0AIBHOTO XapakTepa HKOJOTHYECKUX MpoOjeM M MyTed MX perieHus
MIOCPEACTBOM METOJOB XUMHH, SKOJIOIMUECKOTO MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
II03HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe MeranpeaMETHBIX pe3yJlbTaTOB BBIIEISAIOT 3HAYMMbE A1 (HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAayYHble MOHATUS (3aKOH, TEOpHs, MPUHIMI, TMIIOTe3a, (PaKT, cucrema,
MIPOLIECC, DKCIIEPUMEHT U JAPYTroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX Y4YEOHBIX
npeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHMUU W3 3TUX MpeIMeTOB (hOpMUPOBATH MPEACTABIECHUE O
LIEJIOCTHOW Hay4YHOM KapTHHE MHpa, U YHHBEpcalbHble ydeOHble AEUCTBHS (TO3HABAaTEJbHBIE,
KOMMYHHUKATHBHbBIE, PETyJIsATHUBHBIE), KOTOpble 00ecneunBaloT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYLIECTBIICHUIO YUeOHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCcAJIbHbIE YUeOHbIE TeHCTBHS.

ba3zoBble Jlorn4eckue 1eMcTBUsA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHWHM 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHATUHM (BBLACIATh UX XapaKTepHble MPU3HAKH, YCTAaHABIMBATD
B3aUMOCBS3b C JIPYTUMH TTOHSITHSIMHU), UCIIOIH30BaTh TOHSITHS TSl OOBSICHEHHS OTACIbHBIX (haKTOB
W SIBJICHUN, BBIOMPATh OCHOBAHMUS W KPUTEPUM AJs KiIacCU(DUKAIMM XUMUYECKUX BEIIECTB U
XUMUYECKUX PEAKIWH, YyCTaHABJIMBATh NPHYUHHO-CICACTBEHHBIC CBS3M MEXKIY OOBEKTaMH
W3YYEHHUS, CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHIIYKTUBHBIC, IeTYKTUBHBIC, [T0 AaHATIOTUH ), JIeNIaTh
BBIBOJIBI U 3aKJTIOUCHNS,

YyMEHUE MPUMEHSATHh B MPOIECCE MO3HAHUSA MOHATUSA (MIPEAMETHBIE U METaNpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHUHU, NpeoOpa3oBBIBATH LIMPOKO
MPUMEHSAEMbIE B XUMHH MOJICIbHBIE MPEJCTABICHUS — XMMHUYECKHI 3HaK (CHMMBOJI 3JIEMEHTA),



XuMH4Ueckas (opMmyna © ypaBHEHHE XHMHYECKOW peakuud — TpU pPEHIeHuH y4eOHO-
MO3HABATENbHBIX 33/1a4, C YUETOM ATHX MOJENbHBIX MPEICTaBICHUN BBISBIATh U XapaKTepU30BaTh
CYILIECTBEHHBIC MTPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIECTB U XMMUUYECKHX PEaKIIHi,
BBISIBJISTH O0IIHME 3aKOHOMEPHOCTH, IPUYUHHO-CIICCTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4aEMBbIX
IpoLeccax U sIBJICHUSX.

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

YMEHHME HCIOJb30BaTh IIOCTABJICHHBIE BOIPOCHl B KaueCTBE HMHCTPYMEHTA IIO3HAHMS, a
Takkeé B KayecTBe OCHOBBI i (OPMUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYKICHUII;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3alUd M TPOBEACHUIO YYECHHYECKHX
HKCIEPUMEHTOB, YMEHUE HAONIOATh 32 XOJOM IIPOIECcCa, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3ynbrat, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pE3yJbTaTaM IPOBEIEHHOTO OIBITA,
WCCJICTIOBAHMSI, COCTABIIATH OTUET O MPOJICIIaHHON pabdoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATH M HHTEPIIPETUPOBATH HH(POPMAIHIO Pa3INIHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAyYHO-TOMYJISpHAs JUTepaTypa
XUMHUYECKOTO COJEp KaHMsI, CIIPaBOYHbIE OCOOMs, pecypcbl HTepHeTa), KpUTUUECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMCHHE MPUMEHSATH PA3JIMIHBIC METOJIBI M 3aIPOCHl MIPH MOUCKE B OTOOpPEe MH(POPMAIUH H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JUISl BBHIMOJIHEHHs Y4eOHBIX W MO3HABATEIbHBIX 3a/1a4
OTIPEeNIeIEHHOTO THIA, NpUOOpeTeHHe OmbITa B 00JacCTH WCIONB30BaHUS HH()OPMAITMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBIAQJCHHUE KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAJIbHYIO (opMy TmpeacTaBiIeHUs
uH(pOpMaLlUM W WUIIOCTPUPOBATh peEIlaeMble 3aJaud HECIOXXKHBIMH CXEMaMH, JuarpaMMami,
apyrumu popmamu rpaduKu U IX KOMOMHALIASMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Tpollecce Y4eOHOW M HCCIeI0BaTEIbCKOM
NeSITeIbHOCTH HH(OPMALIHIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIbCKOIO X03sIIiCTBa U TpaHCIIOpTa Ha
COCTOSIHME OKPY’KAIOLIEN PUPOJHON CPEIBI.

KoMMyHuKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

YMEHMs 3a7aBaThb BOMNpOCHl (B XoJe Auamora W (WIM) JUCKYCCHM) IO CYLIECTBY
o0cyxnaeMoil  Tembl, (OpPMYyIUpOBaTh CBOM MPEJUIOKEHUS OTHOCUTEIBHO  BBIOJIHEHHS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI MPEACTABIIATH MOJIYYEHHBIE PE3yJbTaThl IO3HABATEIBLHON EATENBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTb IPE3EHTAlI0 pPe3ylbTaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCIepuMeHTa (Ja00opaTOpPHOTO OMbITa, JAOOpaTOPHOM pabOThI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHUSI y4eOHOTro COTPYJHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABAaTEIbHON M
HCCIIEIOBATENbCKOM JeSITeIbHOCTH MPU PEILIEHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa 00LIMX
MHTEPECOB U COIJIACOBAaHUS NO3MLUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUI, OnpeieleHne KpUTEPUEB MO OI[EHKE KayecTBa BHIMOJTHEHHON
paloThI U ApyTHE).

PerynsiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMPENENATh eI JIEeATeNbHOCTH, IUIAHUPOBaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOUpATh HanOoIee
s exTuBHBIC CITOCOOBI PEMICHHS yUeOHBIX M TTO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIHHO COCTABIIATh
UM KOPPEKTUPOBATh MPEJI0KEHHBIA aITOPUTM JEUCTBUN NMpPHU BBINOJHEHUU 33JIaHUM C YYETOM
MOJTYdeHUS HOBBIX 3HAHUN 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIEHWBATH
COOTBETCTBHE TOJIYYEHHOTO pe3yinbTaTa 3asBICHHOM I€JM, YMEHHME UCIOJIb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTHI, IpeJiaraeéMble B YCIOBUU 3aJIaHUM.



INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJlbTaTOB II0 OCBOEHHUIO O0053aTENbHOIO COACpIKAHMS,
YCTQHOBJIEHHOTO JITaHHOM  (enepanbHOl  paboyeil  mporpaMMoi, BBIJENSAIOT: OCBOEHHBIE
00y4aroImuMUCs HayYyHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeiCTBUM, ciennduieckue s mpeaAMeTHON
obnacti «XUMHA», BUIBl JESITEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €r0 MHTEpIpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

K xonmy oOydeHus B 8 KJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

. PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUM
3JIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECh (OIHOpPOJIHAsT W HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCHUTENIbHAsl aTOMHAas W MOJIEKYJISIpHAs Macca, KOJWYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBast 10J11 XMMUYECKOI'0 3JIEMEHTa B CO€AMHEHUH, MOJISIPHBIN 00BEM, OKCHUJI,
KHCJIOTa, OCHOBAaHUE, COJlb, 3JIEKTPOOTPULATENbHOCTD, CTENEHb OKUCICHUS, XUMUYECKasl peakLus,
KJaccu(uKalus peakiuid: peakUuu COEJUHEHUS, PEeaKLUU pa3ioKeHUs, pPeakluu 3aMelleHus,
peakuu 00OMeHa, 9K30- M DHIOTEPMHUUYECKHE PEaKLUH, TEIUIOBOM 3((EKT peakiuu, sSApo aToma,
3JIEKTPOHHBIN CJIOM aToma, aToMHas OpOMTajlb, pajuyC aToMa, XMMHYECKas CBs3b, HOJSApHAS U
HEMoJisipHasi KOBAJEHTHAs CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas A0S
BellecTBa (IIPOLEHTHAs! KOHLIEHTPALHsI) B pacTBOPE;

. WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U MPUMEHSTH ITH
MOHATUS NPU ONMCAHUU BELIECTB U UX MPEBPALICHUN;

. HCIOJIb30BAaTh XHMMHUYECKYIO CUMBOJIUKY JJIsl COCTaBJIEHHS (OpPMYJ BEILIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIMIA;

. OIIpEEIATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSAX, CTEIEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHAIJICKHOCTh BELIECTB K OINpe/eIEHHOMY
KJIacCy COEIUHEHHH 1o GopmynaM, BUJ XUMHUYECKON CBs3M (KOBAJICHTHass W HMOHHAs) B
HEOPraHUYECKUX COECIUHECHMUSIX;

. packpsiBaTh cMbIch Ilepuoauueckoro 3akona J[. . MennaeneeBa: 1eMOHCTPUPOBATH
MIOHMMAaHHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT UX IIOJIOKEHUS B
[lepuognueckoil cucreMe, 3aKOHOB COXPAHEHHs MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMs, 3aKOHAa ABOIaJipo;

. ONMCHIBATH U XapaKTepu3oBaTh TaOinuyHyto ¢opMmy Ilepuoanueckoil cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh IMOHATUS «JIaBHas moArpynna (A-rpynma)» U «mobovHas
noarpynna (b-rpynmna)», manele u OoJbIIME MEPUOAbI, COOTHOCUTH OOO3HAUYEHHUS, KOTOpBIE
umerotcs B Tabnuue «llepuoanueckass cucrema xumuueckux snementoB . M. MenneneeBa» ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3aps]l sAapa,
o0I111ee YMCIIO AIEKTPOHOB U pacIpeIelieHUE UX 10 AIEKTPOHHBIM CIIOSIM);

. KJacCU(UIUPOBAaTh  XMMHUYECKHME  DJJEMEHThl, HEOpraHMYeCKHe  BelIeCTBa,
XMMHAYECKHE peakuuu (10 YMCIIy U COCTaBY YYaCTBYIOLIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY
sdexry);

. XapakTepu3oBaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWMCTBA BEUIECTB PAa3IUYHBIX
KJIACCOB, TOJTBEpKJasi ONUCaHHE NpUMepaMH MOJIEKYJISIPHBIX YpaBHEHUH COOTBETCTBYIOIIHUX
XUMUYECKHX PeaKIuii;

. MIPOTHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTABa,
BO3MOKHOCTH IIPOTEKaHUS XUMUYECKUX IPEBPALEHUN B PA3JINYHBIX YCIIOBUSX;
. BBIYMCIISITH OTHOCUTENIBHYIO MOJEKYJSIPHYHO M MOJBSIDHYIO MAacChl BEIIECTB,

MacCOBYIO JIOJI0 XMMHUYECKOT0 3JIEMEHTa M0 (opMysie COeIMHEHHsI, MaCCOBYIO JIOJIO BEIIEeCTBa B
pacTBoOpe, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XMMUYECKON pEaKIUu;

. IIPUMEHATh OCHOBHBIE OIIEPALMH MBICIUTEIBHONU [EATEIbHOCTH — AHAJIU3 U CUHTES,
CpaBHEHME, 0000IIEHNE, CUCTEMATH3ALIHIO, KJIAaCCU(DUKALIUIO, BBISBICHUE IPUYMHHO-CIIEICTBEHHBIX



CBsI3EH — AJId U3YYCHUA CBOMCTB BCIICCTB U XUMHNYCCKHUX peaKHHﬁ, CCTCCTBCHHO-HAYYHbIC MCTOIbI
NO3HAHUS — HAOJI0/ICHHE, U3MEPEHHE, MOJICTIUPOBAHNUE, SKCIIEPUMEHT (PeabHBIN U MBICIICHHBIN);

. CIIEOBATh IPAaBMWJIaM IOJIb30BAHUS XHMHYECKOM IMOCYJOH M J1abopaToOpHBbIM
000pyI0BaHUEM, a TAKXKE MPaBHJIaM OOpAIICHHs C BEUIECTBAMH B COOTBETCTBHU C HHCTPYKIMSMH
10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB I10 TMOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX
BelecTB (BOAOPOAa M KUCIOPO/a), IPUTOTOBJICHHIO PACTBOPOB C ONpPEeEHHOI MacCcOBOM Joueit
paCTBOpéHHOFO BCIICCTBA, IUIAHUPOBATL W IPOBOAUTH XUMHUYCCKUC OKCIICPUMCHTHI 110
pACIO3HABAHHMIO PACTBOPOB MIEJOYCH M KHCIOT C I[IOMOIIBI HHIMKATOPOB  (JaKMyc,
¢beHondrasenH, METUIOPAHXK U APYTHE).

K xonmy oOydeHus B 9 KJjacce NpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUH:

. pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYECKUI IJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO, CJIOKHOE BEILECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULIATEIbHOCTh, CTENEHb OKUCICHHS, XUMHUYECKass peaklMs, XUMHYecKas CBs3b,
TerioBol 3(pdeKT peakuuu, MOJb, MOJSAPHBIA 00BEM, PACTBOP, IEKTPOIMUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JTUCCOIMANNSA, PEAKIMA WOHHOTO OOMEHa, KaTaiu3aTrop, XHMHYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUH,
OKHCIIUTEb, BOCCTAaHOBHTENb, OKHCIIEHHE W BOCCTAaHOBJCHHE, aJUIOTPONHUsA, aM{(OTEPHOCTS,
XMUMHYECKas CBs3b (KOBAJIECHTHAsI, HOHHAs, METAIJIMUECKAs ), KpUCTAIUIMUECKas peléTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaklMy, IPEAEIIbHO AonycTuMas KoHueHrpauus 11K
BELIECTBA;

. WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U MPUMEHSTH 3TH
IIOHSTHS IIPH ONMCAaHUM BELLECTB U UX IIPEBPAILCHUN;

. WCTOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JMJISi COCTaBJCHUS (OPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEaAKIIUI;

. ONpEAENATh BAJIEHTHOCTb U CTENEHb OKHUCIEHUS XUMHYECKHX DJIEMEHTOB B
COCMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJaccy
COeUHEHUI 1o (opMynaM, BUJ XUMHUYECKON CBsA3M (KOBaJICHTHAs, MOHHAs, METaJsIM4ecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj MOHA 10 XMMHUUYECKOH (opmylie, XapakTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUM, TUIl KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEUIECTBA;

. packpsiBaTh cMbIci [lepuonnueckoro 3akona JI.M1. MeHzneneeBa U 1eMOHCTPUPOBATh
€ro MOHMMAaHHUE: ONMUCHIBATH M XapakTepu3oBaTh TaOmumuHyto Gopmy Ileprogmueckoil cucTeMbl
XMMHUYECKUX 3JIEMEHTOB: pa3inuaTh MOHATHUS «IJIaBHas moArpynna (A-rpynma)» U «1mobodHas
noarpynna (b-rpynmna)», manele u OoJbIIME MEPUOAbI, COOTHOCUTH OOO3HAUYEHHUS, KOTOpBIE
UMEIOTCS B TEPUOJUYECKOM TaOyuIe, C YUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHHUS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sSApa, 001ee YUCIIO FIEKTPOHOB U paclpeeeHne uX 1o
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX
COEIMHEHMH B Mpeenax MajiblX MEPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;

. KiIaccu(UUUpoBaTh ~ XUMHYECKHE  JJIEMEHTBl,  HEOpPraHWYecKHue  BEIIEeCTBa,
XUMHUYECKHE peakiuu (10 YHCIy U COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY
s exTy, M0 U3MEHEHUIO CTENIEHEeH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);

. XapaKTepU30BaTh (OMHUCHIBATh) OOIIME W Clenu(PUIecKne XUMHYECKHE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEUIECTB, MOATBEPKAAs ONMMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIH;

. COCTaBJIATh YPABHEHMsSI AJIEKTPOJIMTUYECKOW AMCCOLMAILMM KHUCIOT, ILEJIoYEH Hu
coJieil, TOJHbIE M COKpAIIEHHbIE ypaBHEHHUS peakUuii MOHHOro OOMEeHa, ypaBHEHHUS peaKlUi,
MOATBEPKIAIOIIUX CYILIECTBOBAHUE T€HETUUECKOM CBSA3M MEX/y BEIIECTBAMHU PA3IIMUYHBIX KIACCOB;

. PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;
. IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH

MIPOTEKAHUsl XUMUYECKUX IIPEBPALLICHUN B Pa3JIMYHBIX YCIIOBUSIX;



. BBIUUCIIAT OTHOCHUTENBHYK) MOJEKYJISIPHYHO M MOJSIPHYKO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTr0 3JeMeHTa Mo GopMylie COeTUHEHUS, MAaCCOBYIO JOJI0 BElIecTBa B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHHUIO XUMHUYECKON PEAKIIUY;

. coOMoAaTh TMpaBuUiia I[OJIL30BAHUS XHMHUYECKOM TOCYyAoH U J1abopaTOPHBIM
00O0pyIOBaHUEM, a TAK)KE MPaBUIa OOPAICHHSI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMH I10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO T'a3000pa3HbIX
BELIECTB (AMMHUAKa U YIJIEKUCIIOTO Ta3a);

. MIPOBOJIUTH PEAKIINH, TIOATBEPKIAI0IINE KAUECTBEHHBII COCTAB Pa3JINYHBIX BEILIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMUA-, HOAWA-, KapOoHar-, ¢docdar-, CHIUKAT-,
cyibdaT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUSI U MOHBI U3YUYEHHBIX METAJUIOB, PUCYTCTBYIOLIUE
B BOJIHBIX PACTBOpPax HEOPIaHUYECKUX BEUIECTB;

. IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0OOIICHHUE, CHUCTEMATHU3AINI0, BBISBICHHE MPUYUHHO-CICACTBEHHBIX CBS3€H — s
M3Yy4YEHUsl CBOMCTB BELIECTB U XMMUYECKUX PEAKLIMM, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
Ha0II0IeHNE, M3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peabHBIA U MBICIICHHBIH ).

TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC

Ne ||HammenoBaHue pa3zenoB U TeEM KonnuecTBo yacos OnexTpoHHbIe (LIH(PPOBHIE)
I1/1||IpOrpaMMBbl o0pa3oBaTeNbHbIE PECYPChI

Bcero|Kont-  |[IIpak-
POJILHBIC || THYCCKHE
paboTHl |[paboThI

Pasnea 1. IleppoHavyanbHble XUMHYECKUE MOHSITHS. ‘

1.1 Xumus — BakHast 001aCTh 5 2 bubmmorexa [JOK
€CTECTBO3HAHUS M PAKTHYCCKOI https://m.edsoo0.ru/7f41837c
JESITENIbHOCTH YeJIOBEKa

1.2||BemiecTBa 1 XUMHYECKHE PEAKIINN 15 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837¢c

‘HTOFO 10 paszeny HZO H ‘

‘Pamen 2. BaxxHeillMe npeIcTaBUTEM HEOPraHNYECKHX BEelIeCTB. ‘

2.1\|Boznyx. Kucnopon. [Tonsarue 06 6 bubmmoreka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837¢c
2.2||Bonopoa.ITonsiTie o KucioTax u 8 1 bu6nuoreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
2.3||Bona. PactBopsl. [TorsiTHE 00 5 1 1 bubnuotexa [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
2.4\OcHOBHBIE KJIacChl Heopranndecknx |11 1 1 bu6mmoreka [JOK
COETMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny HBO H ‘

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementosn /1. U.
MenaeneeBa. CtpoeHne aToM0OB. XUMHYecKasi CBA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum.

3.1|[ITepuoanueckuii 3aKOH U 7 bubnmoreka [JOK
[Teproauueckas cucTeMa XUMHUECKUX https://m.edsoo.ru/7f41837c
anemenToB 1. . Menpeneena.
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Ne [[HanmeHoBaHME pa3aeioB U TEM KonuuecTBo uacos ‘ DnexTpoHHbIE (IUPPOBEIC)
I1/T1{ TPOTpaMMBI Beero|[Kont-  |[TIpak- o0Opa3oBaTeNbHbIE PECYPCHI
POJIBHBIE | THUECKHE
paboThl ||paboThI
‘ ‘CTpOCHI/Ie aToMa H H “ “ |
3.2 || Xumuueckas cBsa3b. OKUCIUTEIBHO- (|8 1 bu6nmmoreka [IOK
BOCCTaHOBUTEIILHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
Hroro no pazneny 15 bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOBIIO |68 4 5
I[TPOT'PAMME
9 KJIACC
Ne ||HammenoBaHue pa3aenoB U TeM KommuecTBo yacos OneKTpoHHBbIE (IUPPOBHIE)

/11| TpOT paMMBbl Beero|Kont-  |[TTpax- 00pa3oBaTeNbHBIE PECYPCH
POJIBHBIC |[THUECKHE
paboThl  |[paboThI

Pa3nes 1. BemecTBo M XMMHYeCKHe PeaKIuM. |

1.1|IToBTOopenue u yrayoOnaeHue 3HaHUM  ||5 1 bubnunoreka [JOK
OCHOBHBIX pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636

1.2||OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnorexka HOK
XUMHYECKUX PEaKIUii https://m.edsoo.ru/7f41a636

1.3||DnexTponuTrueckas qucconuanus. (|8 1 1 bubnuoreka [JOK
XUMHUYECKHE PEaKIuu B PaCTBOPax https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 paszeny Hl? H |

‘Pamen 2. HeMeTa/JIBI M X COeIMHEHHUS. |

2.1||0O61mas xapakTepucTuKa XUMUIecKux |4 1 bu6nuoreka [JOK
anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636

2.2||O6mas xapaKTeprucTUKa XHMUIECKUX |6 bubnnorexka HOK
snemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIIMHEHUS

2.3||O61mas XxapakTepucTuKa XUMUYECKUX || 7 1 bubmmoreka [JOK
aeMeHTOB VA-rpymibl. A30T, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeTUHEHHS

2.4 0061mas XxapakTepucTUKa XUMUYECKUX||8 1 2 bubmmoreka [JOK
aneMeHTOB [VA-Tpymmsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEeMHHUH U UX COETUHEHUS

‘I/IToro 0 pa3feny H25 H ’

‘Pasnen 3. MeTajliibl M MX COCAMHEHMNS. ’

3.1||O6mme cBolicTBa METAIOB 4 but6mmoreka [IOK

https://m.edsoo.ru/7f41a636
‘3.2 HBaxcHeﬁmHe METaJLJIbI U UX H16 Hl HZ HBI/IGJH/IOTeKa HOK ‘
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Ne [[HanmeHoBaHME pa3aeioB U TEM KonuuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)
I1/T1{ TPOTpaMMBI Beerol[Kont- Tlpak- o0Opa3oBaTeNbHbIE PECYPCHI
POJIbHBIE ||THYECKHE
paboThl  ||paboTHI
| |lcoenunenns | | | |Inttps://m.edso0.ru/7f41a636)|
‘I/ITOFO 0 pasaeny HZO H |
‘Pa:men 4. XuMus ¥ OKPYXKA0IIAs cCpeaa. ‘
4.1||BemectBa 1 MaTepualbl B )KH3HU 3 bu6nmmoreka [IOK
JeJI0BeKa https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pazjerny HS H |
PezepBHOE Bpemst 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOBIIO |68 4 7
[TPOT'PAMME
MNOYPOUYHOE INIJTAHUPOBAHHUE
8 KUIACC
Ne | Tema ypoka KonnuecTtBo yacos ‘ Hara DneKTpoHHbIE HU(POBBIE
/11 Beero|Kont-  |TIpak-  |[A3Y4enus o0Opa3oBaTeNbHbIE PECYPCHI
POJIbHBIE| THYECKHE
paboThl |[paboThI
1 |[Ipeamer xumuu. Ponb 1 bubnmnorexka HOK
XMUMHU B )KU3HHU YEITOBEKA. https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
2 |[TonsTue o MeTogaX 1 bubmmoteka [IOK
TIO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
3 |[Ipaxtuueckas padora Ne 1 |1 bubnuoreka [JOK
«[TpaBuia paboThl B https://m.edsoo.ru/ff0d23dc
nabopaTtopuu U MPUEMBI
oOparieHus ¢
1a00paTOPHBIM
000pyI0BaHUEM
4 |Yuctele BemecTBa 1 cmecu. (|1 bu6nuoreka [IOK
Crioco0bl pa3jeseHus https://m.edsoo.ru/ff0d26ca
cMmecen
5 |[paxtuueckas padora Ne 2 |1 bubmuoreka LJOK
«Paznenenune cmeceit (Ha https://m.edsoo.ru/ff0d28c8
npuMepe OYUCTKU
MOBapEHHOM coMn)»
6 |ATOMBI U MOJIEKYJTBI 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
7 || XuMHdecKre dJIeMEHTBI. 1 but6mmoreka [IOK
3Haku (CMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHUYECKHX 3JIEMEHTOB



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
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Ne |[Tema ypoka KonnuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
/11 Beero|[Kout-  |[Ipak-  |[A3Ydenus o0pa3oBaTelIbHbIC PECYPCHI
POJILHBIE| THYECKHE
paboThl ||paboThI

8 |[IIpocTbie u CTIOKHBIC 1 bubnmoreka [JOK
BEIIIECTBa https://m.edsoo.ru/ff0d2a6¢

9 ||ATOMHO-MOJIEKYIISIpPHOE 1 bubnmoreka [JOK
yUCHHE https://m.edsoo.ru/ff0d2d50

10 ||3akon mocTostHCTBa cocTaBa ||1 bu6nmoreka [IOK
BEIIECTB. XUMHUYECKast https://m.edsoo.ru/ff0d2eae
dopmyia. BareHTHOCTB
ATOMOB XMMHYECKUX
3JIEMEHTOB

11 ||OTHOCHTEIBHAS aTOMHAS 1 bubmuorexa [JOK
macca. OTHOCHTEIbHAS https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAs Macca

12 ||[MaccoBas noas 1 bu6nuoreka [IOK
XUMHYECKOTO 3JIEMEHTA B https://m.edsoo.ru/ff0d350c
COCIMHECHUH

13 ||[KonnuecTBO BelecTna. 1 bubnnoreka IIOK
Mose. MoasipHast macca https://m.edsoo.ru/ff0d5230

14 || ®uznueckue u xumuueckue ||1 bubmuorexa [JOK
SIBJICHHS. XUMHUYECKast https://m.edsoo.ru/ff0d37fa
peaxius

15 |[[Tpu3Haku u ycioBus 1 bubmuoreka [JOK
NPOTEKAHHUS XUMHUYCCKHUX https://m.edsoo.ru/ff0d3al16
peaxkuuii

16 |3axoH coxpaHeHus Mmaccol ||1 bubmuorexa [JOK
BEIIECTB. XUMUUECKHUE https://m.edsoo.ru/ff0d3b88
ypaBHECHUS

17 ||Berancnenus konmuuecta, ||1 bubmmoteka [IOK
MAacchl BEIECTBA 10 https://m.edsoo.ru/ff0d5708
YPaBHEHUSM XUMHYECKHUX
peaxkuuii

18 | Knaccudukanus 1 bubmuoreka [IOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3f34
(coenMHEHUs, PA3I0KECHUS,
3aMelIeHus, 0OMeHa)

19 |[M. B. JlomoHOCOB — 1 bu6nuoreka [IOK
YUEHBIA-IHIIUKIIONICTUCT. https://m.edsoo.ru/ff0d40c4
O6o06menue u
crucTeMaTu3alus 3HaHUI

20 ||[KonTpompHast padora Nel |1 1 bubmuoreka [JOK
o TeMe «BerecTBa u https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PCAKITUI

21 || Bo3myx — cmech ra3os. 1 but6mmoreka [IOK

CocraB Bo3ayxa. Kucinopon
— DJIEMEHT U TIPOCTOE

https://m.edsoo.ru/ff0d448e
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Ne |[Tema ypoka KonnuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|[Kout-  |[Ipak-  |[A3Ydenus o0pa3oBaTeNbHbIC PECYPCHI
POJIbHBIC| THYECKHE
paboThl ||paboThI
HBGHlGCTBO. O30H H H H ‘

22 || Pusnueckre u xumuieckue ||1 bu6nmoreka [IOK
CBOMCTBa KUCIIOPOAA https://m.edsoo.ru/ff0d4614
(peaxIu OKUCIICHHUS,
ropenue). [Tonsarue 06
OKCHJIaX

23 ||Crioco0sI moydeHus 1 bubmuorexa [JOK
KUCIIOpPOa B JlabopaTopuu https://m.edsoo.ru/ff0d497a
Y TIPOMBIIIUICHHOCTH.

IIpumeHeHne kucnopoaa

24 | TenmoBoit 3¢pdexr 1 bubnnorexka HOK
XUMHYECKON peaKIuH, https://m.edsoo.ru/ff0d4790
TIOHATHE O
TEPMOXUMHUYECKOM
yYpaBHEHHH, dK30- U
SH/IOTEPMHUYECKUX
pEeaKIHsIX

25 | TommmBo (medTh, yroms u |1 bubnmnorexka HOK
METaH). 3arps3HeHHe https://m.edsoo.ru/ff0d4c4a
BO3]1yXa, CIIOCOOBI €ro
IPEJOTBPALICHUS

26 |[IpaxTrueckast padbora Ne 3 |1 1 bubnmnorexka HOK
no teme «[lomy4yenune un https://m.edsoo.ru/ff0d4ae2
coOMpaHue KUCIOPoa,

W3yYEHUE ET0 CBOUCTB)»

27 |Bomopox — »neMeHT u 1 bubmuoreka [JOK
IPOCTOE BEILIECTRO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe

28 || Ddusnueckre u xumudeckue ||1 bu6nuoreka [IOK
CBOMCTBa BOZOPOJIA. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa

29 |[TonsTHE O KUCIOTAX U 1 but6mmoreka [IOK
COJISIX https://m.edsoo.ru/ff0d50d2

30 (|Crtoco6s! momyueHust 1 bubnmoreka [JOK
BOJIOPO/Ia B TabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 |[[Tpaktuueckas pabora Ne 4 |1 1 bubnuotexa [JOK
no teme «I[lonyuenue u https://m.edsoo.ru/ff0d4f42
cobupanue BOJ0Opoaa,

W3yYEHHUE ETO CBOMCTB»

32 |MonspHblif 00BEM ra3oB. 1 bubmuoreka [IOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e

33 ||Beruucienus oobEma, 1 bubmuorexa [JOK
KOJIMYECTBA BEIIECTBA ra3a https://m.edsoo.ru/ff0d55a0
10 €r0 U3BECTHOMY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Ne |[Tema ypoka KonnuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|[Kout-  |[Ipak-  |[A3Ydenus o0pa3oBaTeNbHbIC PECYPCHI
POJIbHBIC| THYECKHE
paboThl ||paboThI
KOJINYECTBY BEIIECTBA MU
00BEMY

34 ||Beruncnenus 00bEMOB 1 bu6nuoreka [IOK
ra3oB I10 YPaBHCHHIO https://m.edsoo.ru/ff0d5708
peaKIMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUI
ra3oB

35 | ®usnueckue U xumuueckue |1 bubnuorexa [JOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 ||CocTaB OCHOBaHUH. 1 bubmuorexa [JOK
[MonsiTre 00 MHIUKATOpaX https://m.edsoo.ru/ff0d59e2

37 ||Boma xak pacTBOPUTEIIb. 1 bubnmoreka [JOK
Haceimennsie u https://m.edsoo.ru/ff0d5b40
HEHACHIIIICHHBIE PACTBOPHI.

MaccoBast 107151 BeIIeCTBa B
pacTBope

38 |[[Ipaktuueckas padora Ne 5 |1 1 bubnmnoreka HOK
no Teme «[IpuroropieHue https://m.edsoo.ru/ff0d5eba
PacTBOPOB C OIPEEIEHHON
MacCOBOM A0JeN
pPacTBOPEHHOIO BEILIECTBA»

39 ||[KonTponbHas pabora Ne2 |1 1 bubnuoreka [JOK
no Teme «Kuciopo. https://m.edso0.ru/ff0d6342
Bonopon. Boxa»

40 ||Okcupasl: cocTas, 1 bu6nuoreka [IOK
KJ1accudukanus, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa

41 |[Tomyuenue u xumuyeckue |1 bubnmnorexka HOK
CBOWCTBA KUCIIOTHBIX, https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

42 ||OcHOBaHMS: COCTaB, 1 bubmmorexa [JOK
KJIaccuduKanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 |ITomyuenue u xumuueckue |1 bubmuoreka LJOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

44 || KHCIIOTBI: COCTaB, 1 bu6nuoreka [IOK
KJIaccudukanus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 |ITomyuenue u xumuueckue |1 bubmuoreka [IOK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2

46 ||Conu (cpennue): 1 bubmuotexa [JOK

HOMEHKJIaTypa, CII0COObI
HOJTy4YCHUsI, XAMUYCCKHE

https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

Ne |[Tema ypoka KonnuecTBo yacos ‘ Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|Konr-  |TIpak-  |[A3y4enus o0Opa3oBaTeNbHbIE PECYPCHI
POJIbHBIE| THUECKHE
paboThl ||paboThI

|_|lcpotictsa [ | | |

47 |[IpakTuueckas padora Ne 6. ||1 1 bubmuorexa [JOK
Pemrenune https://m.edsoo.ru/00ad9b7c
SKCIIEPUMEHTAIBHBIX 3a7a4
o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COEIUHEHUI)

48 |['eneruyeckas cBs3b Mexy ||1 bubnmoreka [JOK
KJIaccaMHi HEOPraHUYECKHX https://m.edsoo.ru/00ad9a50
COCTMHEHU I

49 ||O6o01IeHHE 1 1 bubnuorexa [JOK
cHCTEeMaTH3alKs 3HAHUMA https://m.edsoo.ru/00ad9cb?2

50 ||KonTposbHas pabora Ne3 |1 1 bubnmnoreka HOK
1o Teme "OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9%ela
HEOPraHUYECKUX
coeqrueHuin”

51 |[TepBble MOMBITKH 1 bubnmnoreka HOK
KJIacCH(pUKALUK https://m.edsoo.ru/00ad9ffa
XUMHUYECKHUX 3JIEMEHTOB.

ITonsiTHE O rpymmmax
CXOJHBIX DJIEMEHTOB

52 |[Ilepuoanueckuii 3aKOH U 1 bu6nuoreka [IOK
[eproandeckas cucrema https://m.edsoo.ru/00ada52c
XUMHYECKHX dN1eMeHTOB /1.

N. MenneneeBa

53 |[[Teproapl, TPyMIIBL, 1 bubmuorexa [JOK
HOATPYIIITBI https://m.edsoo.ru/00ada52c

54 | Ctpoenue atomoB. CoctaB |1 bubmuorexa [JOK
aTOMHBIX siiep. M30Tombl https://m.edsoo.ru/00ada342

55 (|CtpoeHue 31eKTPOHHBIX 1 bubnuoreka [JOK
000J10YEK aTOMOB https://m.edsoo.ru/00ada6bc
aneMeHToB llepuoanueckoii
cucremsl J[. 1. Menaeneesa

56 ||[XapaktepucTrka 1 bubnuotexa [JOK
XUMHUYECKOTO DJIEMEHTA TI0 https://m.edsoo.ru/00ada824
€T0 MOJIOKEHUIO B
Ilepnonnueckoni cucreme /1.

N. MenneneeBa

57 |3nauenue Ilepuoauueckoro ||1 bubmuoreka [JOK
3aKOHa JUIsl pa3BUTHSI HAYKU https://m.edsoo.ru/00ada96e
u npaktuku. /. 1.

MenpeneeB — y4EHBIN,
neaaror ¥ rpakJaHuH

‘58 HSneKTpOOTpHuaTenLHOCTL Hl

HBI/IGJH/IOTeKa HOK



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
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

Ne |[Tema ypoka KonnuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|Konr-  |TIpak-  |[A3y4enus o0Opa3oBaTeNbHbIE PECYPCHI
POJIbHBIE| THUECKHE
paboThl ||paboThI
aTOMOB XMMHYECKUX https://m.edsoo.ru/00adaab8
anemeHToB/ Beepoccuiickast
IIpOBEpOYHas pabora

59 ||Monnas xumudeckas cBs3b ||1 bu6nmoreka [IOK

https://m.edsoo.ru/00adac34

60 |[KoBasieHTHast oJIsIpHAst 1 bubnmoreka [JOK
XUMHYECKast CBSA3b https://m.edsoo.ru/00adaab8

61 |KoBasnentnas nenomsipHast |1 bubmuorexa [JOK
XUMHUYECKast CBS3b https://m.edsoo.ru/00adaab9

62 ||CTeneHb OKUCIICHUS 1 bu6mmoteka [IOK

https://m.edsoo.ru/00adae28

63 || OKUCIHTEIBLHO- 1 bubnuorexa [JOK
BOCCTaHOBUTEIIbHBIE https://m.edsoo.ru/00adb076
peakuuu

64 | OxucnuTeNn u 1 bu6mmoteka [IOK
BOCCTAHOBHUTEIIN https://m.edsoo.ru/00adb076

65 |[Kontponbhas padora Ned |1 1 bubnmnoreka [HOK
1o Teme «CTpoeHue aToma. https://m.edsoo.ru/00adb486
XuMuYeckas CBSI3b»

66 |[Pe3epBHBII ypOK. 1 bubmuorexa [JOK
O06o06meHe U https://m.edsoo.ru/00adb33c
crucTeMaTu3aluvs 3HaHUI

67 |[Pe3epBHBII ypOK. 1 bubmuorexa [JOK
O06o06meHe U https://m.edsoo.ru/00ad9ch?2
crucTeMaTu3alus 3HaHU

68 ||[Pe3epBHBII ypOK. 1 bubmuorexa [JOK
O06o06meHe U https://m.edsoo.ru/ff0d61c6
crucTeMaTu3alus 3HaHUI

OBILIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPOTPAMME

9 KUIACC
Ne | Tema ypoka KonnuecTBo yacos Hara DneKTpoHHBIE U(POBHIE
/T Beero|[Kout-  |[Ipak-  ||A3Ydenus o0pa3oBaTeNbHbBIC PECYPCHI
POJILHBIC| THYCCKHE
paboThl |[paboThl

1 |[lepuommyeckuii 3aKoH. 1 bubnmoreka [JOK
[eproandeckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKHX dN1eMeHTOB /1.

N. MenneneeBa
2 ||3aKOHOMEpPHOCTH B 1 bubnmoreka [JOK

U3MEHEHUHU CBOVICTB
XUMHNYCCKHUX DJICMCHTOB

https://m.edsoo.ru/00adb6b6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

Ne |[Tema ypoka KonnuecTBo yacos ‘ Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|Konr-  |TIpak-  |[A3y4enus o0Opa3oBaTeNbHbIE PECYPCHI
POJIbHBIE| THUECKHE
paboThl ||paboThI

‘ HHGpBLIX TPEX NEPUOA0B H H H H H

3 |Kmaccudukanms u 1 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIIECTB

4 || Buapl XuMH4YeCcKOH cBs3u U ||1 bu6nmoreka [IOK
THUIIBI KPHCTAIUTMYECKUX https://m.edsoo.ru/00adbact
pEmETOK

5 |[Kontposbnas pabora Nel |1 1
1o reme «IloBropenue u
yriayOneHne 3HaHUM
OCHOBHBIX pa3/esioB Kypca 8
KJ1acca

6 |Kmaccudukamms 1 bu6nuoreka [IOK
XUMHYECKUX PEaKIIUi 1Mo https://m.edsoo.ru/00adbch0
pa3IMYHbBIM MMPU3HAKAM

7 |[llonsaTue o ckopocTu 1 bubnmnorexka HOK
XUMHYECKON PEaKIiH. https://m.edsoo.ru/00adbe9a
[ToHsAATHE O TOMOTEHHBIX U
TeTePOTreHHBIX PEaKIIHIX

8 |lloHsTHE O XUMHUUYECKOM 1 bu6nuoreka [IOK
paBHOBecHU. DaKTOPHI, https://m.edsoo.ru/00adc28c
BJIMSIOIIUE HA CKOPOCTh
XUMUYECKON PEAKLINU U
HOJIOKEHUE XUMUYECKOTO
paBHOBECHS

9 ||OxucnurensHO- 1 bubmmoreka [JOK
BOCCTAaHOBUTEIILHBIC https://m.edsoo.ru/00adcade
peaxIn

10 || Teopus snekTpoiauTudeckoii||1 bubmuoreka [JOK
nuccoruanuu. CHIbHbBIC U https://m.edsoo.ru/00adcd68
cJ1abbIe AJIEKTPOITUTHI

11 |Monnble ypaBHEHUS 1 bubmuoreka LJOK
peakiuii https://m.edsoo.ru/00add448

12 | XuMuueckrie CBOMCTBA 1 but6mmoreka [IOK
KHUCIIOT U OCHOBaHUH B https://m.edsoo.ru/00add5d8
CBETE MpeCcTaBlIeHul 00
AIIEKTPOIUTHIECKOM
JIICCOIIMAIINT

13 || Xumuueckue cBOMCTBA 1 bu6nuoreka [IOK
coneil B cBeTe https://m.edsoo.ru/00add8h2
npeJIcTaBIeHUH 00
AIIEKTPOJIUTUYECKON
JUCCOLIMAIIUT

‘14 HHOH}ITI/IG O TUZIPOJIN3E Hl H H H HBI/IGJH/IOTeKa LHOK



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

JIC)KaIME B OCHOBEC

Ne |[Tema ypoka KonnuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero|Konr-  |TIpak-  |[A3y4enus o0pa3oBaTeNbHbIE PECYPChI
POJIbHBIC| THYECKHE
paboThl ||paboThI

| |lconeii | | Ihttps://m.edsoo.ru/00add9d4|

15 ||O0001IIeHE N 1 bu6nmoreka [IOK
cUCTEeMaTH3alus 3HAHUIA https://m.edsoo.ru/00addd12

16 ||[Ipaktuyeckas pabora Ne 1. ||1 1 bubmmoreka [IOK
«Pemenne https://m.edsoo.ru/00addbfa
HKCIIEPUMEHTATBHBIX
3a7au»

17 |[KonTtposbsHas padora Ne2  ||1 1 bubmuorexa [JOK
0 TeMe https://m.edsoo.ru/00addecO
«DNEKTPOIUTHIECKAs
aucconuanus. XuMAYECKHe
pEaKIMU B pacTBOpax»

18 ||OO0mas xapakTepucTUKa 1 bubnmnoreka HOK
rajJloreHoB. XUMHUYECKHE https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IpUMeEpe XJiopa

19 || XnopoBomopon. Comstras  ||1 bubnmnorexka HOK
KHCJIOTa, XUMUYECKHE https://m.edsoo.ru/00ade104
CBOMCTBA, ITOJIy4EHHUE,

IpUMEHEHHE

20 ([Ipaxktnueckas padora Ne 2 |1 1 bubnuoreka [JOK
no Teme «[lomyuenue https://m.edsoo.ru/00ade348
COJISTHOM KHMCJIOTBHI,

U3y4eHue €€ CBOMNCTB»

21 || Beraucnenus mo 1 bubmmoteka [IOK
YpaBHEHUSIM XHUMHUYECKIX https://m.edsoo.ru/00ade488
pEAKIIHI, €CIIH OJIUH U3
peareHToB J1aH B U30bITKE

22 ||O06mas xapaKTepucTuKa 1 bubnmnorexka HOK
anemMeHTOB VIA-rpynmbs https://m.edsoo.ru/00ade64a

23 ||AnnoTporHsle 1 bubnuoreka [JOK
MO (DUKAIIH CePBI. https://m.edsoo.ru/00ade64a
Haxoxnaenue cepsl u e€
COEJIMHEHUH B IPUPOJE.

XHUMHUYECKUE CBOMCTBA
cepsl

24 ||CepoBoaopoI, CTpOCHHE, 1 bubnuotexa [JOK
¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00ade802
CBOMCTBA

25 ||Okcupsl cepsl. CepHast 1 bubmuoreka [JOK
KUCIIO0Ta, GPU3NUYECKUE U https://m.edsoo.ru/00adea28
XUMHYECKHE CBOMCTBA,
pUMEHEHHE

26 || XuMHuUecKue peakiu, 1 but6mmoreka [IOK

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00adec8a

Ne |[Tema ypoka KonnuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|[Kout-  |[Ipak-  |[A3Ydenus o0pa3oBaTeNbHbIC PECYPCHI
POJIbHBIC| THYECKHE
paboThl ||paboThI
IPOMBIIIICHHOTO CII0c00a
MOJTyYEHUS CEpHOM
KUCJIOTBL. XUMUYECKOE
3arpsi3HEHUE OKPY)KAIOIICH
Cpebl COeTMHEHUSIMH CEPBI

27 ||Berumcienue MaccoBoit 1 bu6nuoreka [IOK
JIOJTM BBIXO/1a IIPOIYKTa https://m.edsoo.ru/00adec8a
peakuuu

28 ||Obmas xapakTepucTUKa 1 bubnmnoreka HOK
3JIEMEHTOB V A-TPYIIIIBL. https://m.edsoo.ru/00adeea6
A30T, pactpocTpaHeHUE B
npupoze, Gu3nIecKue u
XUMHYECKHE CBOMCTBA

29 ||AMMuak, ero ¢puzudeckue u ||1 bubnmnoreka HOK
XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJyYCHUE W TPUMEHEHHE

30 |[IIpaktuueckas padora Ne 3 |1 1 bubnmnoreka [HOK
no teme «Ilony4yenue https://m.edso0.ru/00adf180
aMMHaKa, U3y4CHHE €T
CBOMCTB»

31 ||A3oTHas kuciorta, eé 1 bu6nuoreka [IOK
bu3ryecKre 1 XUMUYECKHE https://m.edso0.ru/00adf306
CBOMCTBa

32 ||Ucnonb3oBaHue HUTPATOB H ||1 bubmuoreka [JOK
coJieli aMMOHUSI B Ka4eCTBE https://m.edsoo.ru/00adf518
MUHEPATBHBIX YIOOPEHHIA.

XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaroIen cpeibl
COCMHEHUSIMH a30Ta

33 ||Docdop. Oxeupa dochopa |1 bubmmoreka [JOK
(V) u pocdopnas kucnoTa, https://m.edsoo.ru/00adf68a
du3nvecKre 1 XUMHIECKHE
CBOWCTBA, MOJyYEHHE

34 |[Ucnonp3oBanue Gocdaron B[l bubmoreka [JOK
Ka4eCcTBE MHUHEPAIbHBIX https://m.edsoo.ru/00adfc20
ynoOpeHui. 3arpsi3HeHNe
HNPUPOHON cpelibl
dbocdaramu

35 ||[Yraepon, pactipoctpanerue |1 bubnuotexa [JOK
B Iipupoe, Gpu3nvecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA

36 ||Okcuapl yraepoaa, ux 1 but6mmoreka [IOK

¢du3nueckrue 1 XUMHUYECKHIE
CBOMCTBA. DKOJIOTUYECKUE

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfebe

Ne |[Tema ypoka KonnuecTBo yacos ‘ Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|Konr-  |TIpak-  |[A3y4enus o0Opa3oBaTeNbHbIE PECYPCHI
POJIbHBIE| THUECKHE
paboThl ||paboThI
poOJIEMBbI, CBSI3aHHbBIE C
okcusom yriepoaa (IV)
37 ||YronpHas KuCiIOTa U e& 1 bubmuorexa [JOK
COJIH https://m.edsoo.ru/00ae006¢
38 |[IpaxTrueckas padota Ne 4 |1 1 bubmuorexa [JOK
no Teme "[lonyuenne https://m.edsoo.ru/00ae027e
YIJIEKUCIIOTO Ta3a.
KauecTBenHas peakuus Ha
KapOoHaT-HOH"
39 |[TepBonavanbHble TOHATHSA |1 bubnmnoreka HOK
00 OpraHuYeCKuX https://m.edsoo.ru/00ae054e
BEIIeCTBAaX KaK O
COCIMHEHUSX yriiepoaa
40 |[Kpemumuii u ero coequnenus||1 bubnnorexka HOK
https://m.edsoo.ru/00ae080a
41 |IIpaxTmueckas padora Ne 5. ||1 1 bubnmnorexka HOK
Perrenue https://m.edsoo.ru/00ae0bf2
HKCIIEPUMEHTAIBHBIX 33124
no Teme «Baxxueinime
HEMETAILTBI U UX
COEIMHEHUS
42 ||[KonTtposbHas padota Ne3 |1 1 bubnuoreka [JOK
o Teme «Bakueiimme https://m.edsoo.ru/00ae0el8
HEMETAIJIbl U X
COCIMHEHUS
43 ||O0mas xapakTepucTuKa 1 bubmuorexa [JOK
XUMHYECKHX 3JIEMCHTOB — https://m.edsoo.ru/00ae103e
MeTauioB. Merayumaeckas
CBSI3b M METaJTUYeCcKast
KPUCTAJUINYECKast pELIETKA.
PusnyecKue CBOKMCTBA
METaJIOB
44 | XuMHUecKHe CBOMCTBA 1 bu6nuoreka [IOK
METAaJUIOB. https://m.edsoo.ru/00ae1156
DNEKTPOXUMHUYECKHUH PSiT
HaIpsKEHUN METaJNIOB
45 ||O6mue crnocoos 1 bubnuotexa [JOK
MOJIyYEeHHUS] METAJIIOB. https://m.edsoo.ru/00ae1156
CnnaBel. Beruucnenus no
YPaBHEHUSM XUMHYECKHUX
peaKkuuii, €CJii OJIMH U3
pPEareHTOB COACPIKUT
npuMecH
‘46 HHOHHTI/IG 0 KOppOo3uu Hl H H H HBI/I6J'II/IOTeKa HOK



https://m.edsoo.ru/00ae006c
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Ne |[Tema ypoka KonnuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|Konr-  |TIpak-  |[A3y4enus o0Opa3oBaTeNbHbIE PECYPCHI
POJIbHBIE| THUECKHE
paboThl ||paboThI
|Meramon | | Ihttps://m.edsoo.ru/00ae1278|
47 ||IIlemoyHbIe METAJLIBI 1 bu6nmoreka [IOK
https://m.edsoo.ru/00ae14b2
48 ||OkcHIBl U THIPOKCHTBI 1 bubnmoreka [JOK
HATPHUS U KaJIHsI https://m.edsoo.ru/00ae14b2
49 |[IlemoyHO3eMEIIbHBIC 1 bu6nmmoreka [IOK
METaJUTbI — KaJIbIUH U https://m.edsoo.ru/00ae15e8
MarHui
50 ||Baxkueiime coefuHEHUS 1 bu6nuoreka [IOK
KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 ||O60061menue u 1
crucTemMaTu3auurs 3HaHU
52 |XKécTKOoCTh BOJIBI K 1 bu6mmoreka [IOK
CIOCOObI €€ ycTpaHeHHs https://m.edsoo.ru/00ae1886
53 |[[Ipaktuueckas padora Ne 6 |1 1 bubnmnoreka HOK
o Teme "YKECTKOCTh BOJIBI https://m.edsoo.ru/00aelae8
Y MEeTO/Ibl €€ ycTpaHeHus"
54 || AnmroMuHUH 1 bu6mmoteka [IOK
https://m.edsoo.ru/00aelc64
55 ||AM¢oTepHbIe cBOICTBa 1 bubnuoreka [JOK
OKCHJIa ¥l THIIPOKCHIA https://m.edsoo.ru/00aelc64
56 (|Kenezo 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 ||Okcuabl, THAPOKCUIBI U 1 bubmuorexa [JOK
comu xene3a (II) u xenesa https://m.edsoo.ru/00ae35e6
(D)
58 ||O60061enne 1 1
CUCTeMaTH3aIHsl 3HAaHHHA
59 |([IpaxTuueckas pabora Ne 7. ||1 1 bubmuoreka LJOK
Perrenne https://m.edsoo.ru/00ae3de8
AKCIIEPUMEHTATBHBIX 337134
o TeMe «Baxnenmmue
METAJIJIBl U UX COETMHEHUS
60 |[Beraucienus mo 1 bubnuotexa [JOK
YPaBHEHHUSIM XUMUYECKHX https://m.edsoo.ru/00ae1750
peaKkuuii, eciii OJUH U3
peareHToB JIaH B U30BITKE
WA COJICPYKHUT TTPHMECH.
Boruncnenus maccoBoit
JTOJTM BBIXO/1a TIPOIYKTa
peaxkiuu
61 |O606menue u 1
cucTeMaTtn3anus 3HaHU



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Ne |[Tema ypoka KonnuecTBo yacos ‘ Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n U3y4yeHus1||00pa3oBaTesIbHbIE PECYPCHI

Bceero||[Kont-  |[IIpak-
POJIbHBIC| THYECKHE
paboThl ||paboThI

62 |[KontponbHas pabora Ne4 |1 1
o teme «Baxueiimue
METAJUIBL U UX COSIUHEHUS

63 |BemecrBa u matepuansi B ||1 bu6nmoreka [IOK
MOBCEIHEBHOM KU3HU https://m.edsoo.ru/00ae3f50
4eJoBeKa

64 | Xumuueckoe 3arpszHeHue |1 bubmuorexa [JOK
OKpYXKaloIIel CpeJibl https://m.edsoo.ru/00ae4270

65 |[Posb XMMUU B peIICHUU 1 bubnuotexa [HOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270

66 |[Pe3epBHBII ypOK. 1 bubnuoreka [JOK
O06o06meHe https://m.edsoo.ru/00ae0d0a
CUCTEeMaTH3alMsl 3HAaHHHA

67 |[Pe3epBHBII ypOK. 1 bubmuorexa [HOK
O06o006meHne n https://m.edsoo.ru/00adb33c
crucTemMaTu3alurs 3HaHUI

68 ||Pe3epBHBII ypOK. 1 bubnuorexa [IOK
O06o006meHne n https://m.edsoo.ru/00ad9cb?2
crucTemMaTu3auurs 3HaHUI

OBILIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOTPAMME

YYEBHO-METO/IMYECKOE OBECNEYEHME OBPA3OBATEJBLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIA YYEHUKA

1. Tabpuensn, O.C. Xumus. 8 knacc: yueonuk / O.C. I'abpuenstH. — 7-e uzn., ucnp. — M.:
Hpoda, 2018. — 287, [1] c.: mn. — (Poccuiickuii yueOHHK).

2. l'abpuensn, O.C. Xumus. 9 kacc: yaeonuk / O.C. I'abpuensH. — 87-e uz., mepecMoTp. —
M.: Ipoda, 2019. — 319, [1] c.: un. — (Poccuiickuii y4eOHHK).

METOINYECKHE MATEPHUAJIBI U1 YUUTEJIA

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH
HUHTEPHET
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