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NMOAACHHTC/IbHAH 3aMMHCKa

[IporpaMmMa mo XMMHHM Ha YpOBHE OCHOBHOTO 00Iiero obpa3zoBaHus COCTaBjieHa Ha OCHOBe TpeOOBaHMII K pe3yJbTaraM OCBOEHHS OCHOBHOR
oOpa3oBaTelbHOM TporpaMMbl OCHOBHOro o0miero o6Gpasopanus, mpeactaBieHHbix B ®I'OC 000, a taike Ha OcHOBe (emepanbpHOM pabodeit

NporpaMMbl BOCIIMTaHHs M C Yy4€TOM KOHLENIMHU MpernojaBaHus ydeOHOro mpeamera «XuMusm» B 00pazoBaTENbHBIX OpraHusanusax Poccuiickoin
Deneparuu.

ITporpaMma 110 XMMHH Ja&T NpeCTaBIeHHE O NEeNsX, 00Iel cTpaTernd 00y9eHns, BOCOUTAHAS U PA3BUTHS 00yJalONIUXCs CPEACTBAMHE

y4ebHOro npeaMeTa, yCTaHAaBNHMBAaeT 00s3aTenbHOE IPEMETHOE COJACpIKaHHe, MPEeAyCMaTPHBAeT pacHpeAelieHHe €ero Mo KiaccaM H
CTPYKTYpPHpPOBaHME IO pa3jieflaM M TeMaM HpOrpaMMbl 10 XMMHWH, ONpeAeiieT KOJIWYeCTBEHHEE W KAaYeCTBEHHBIE XapaKTEPHUCTHKH CONEpIKaHH,
PEKOMEHYEMYIO IIOCIENOBATEIBHOCTh M3YYECHHS XMMHH C Y4ETOM MEXMPEIMETHBIX H BHYTPHIPEIMETHBIX CBsf3eH, JIOTHKH ydeOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs, ONpeneNsseT BOZMOKHOCTH IIpeAMeTa [yl peanu3aiud TpeboBaHMi K pe3ysbTaTaM OCBOEHMS OCHOBHOH
0bpa3zoBaTenbHOH NPOrpaMMEI Ha YPOBHE OCHOBHOTO 06IIEro o0pa3oBaHus, a Takke TpeOOBaHHM K pe3yibTaTaM O0yUeHHS XHMHH Ha yPOBHE Henek
H3y4EeHHs NPEIMETa ¥ OCHOBHBIX BUIOB y4eOHO-TI03HABATENEHOM AESITENHHOCTH 00y9JalOmerocs Mo OCBOEHHIO YUeOHOTO CoepIKaHms.

3HaHWe XUMHHM CIY)KHT OCHOBOM 1)1 (JOPMHPOBAHMS MHMPOBO33PEHHA OOYYAIOIIErocs, ero Ipe/CTaBIeHNi 0 MaTepuaTbHOM eMHCTBE MHpA,
BOXHYIO POJIb UIpaloT (GopMHpyeMble XMMHEH NpEJCTaBICHMs O B3aUMONPEBPANICHUSIX JHEPrud ¥ 00 3BOIIONMH BEINECTB B NPHUPOJE, O MYTAX
pemenus riobaibHeIX MpobiaeM yCTOHYHMBOrO pa3sBHTHs YENOBEYECTBA — CHIPHEBOM, YHEPreTHYeCKOM, MHUINEBOM M SKOIOTHYECKOH 6e30macHOCTH,
npobiieM 31paBOOXpaHEHHS.

Hzy4yeHue XuMHuH:

CHOCOOCTBYET peajM3allid BO3MOXHOCTEH I caMOpa3sBUTHS W (OPMHPOBAHHS KyIBTYpHl JHYHOCTH, €€ oOmeid u (yHKIHOHAILHOH
I'PaMOTHOCTH;

BHOCUT BKiIag B (OpMHpPOBaHHE MBIIUIEHHS M TBOPYECKHX CIOCOOHOCTEH 0O0ydaromuxcs, HaBBIKOB HMX CaMOCTOATENBHOM y4yeOHOM
HEATENLHOCTH, 9KCIIEPHMEHTANBHBIX M HCCIEIOBAaTENbCKUX YMEHHWH, HeoOXOOWMBIX KaK B TIOBCEIHEBHOM JXM3HH, TaK U B mpod)ecCHOHANBPHOH
IeATETbHOCTH,

3HaKOMHT CO OH@EE@:HO& HaY4YHOIr'0 MBIIJICHHA, 3aKJIaJbIBACT OCHOBEI IEJIOCTHOI'O B3rJIJa Ha €AHHCTBO IIPHPOJALI H YEIIOBEKA, ABILICTCA



OTBETCTBEHHBIM 9TarnoM
B (hopMHpOBaHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOIMXCH;

cnocobCcTByeT (JOPMHUPOBAHMIO IIEHHOCTHOI'O OTHOIIEHHS K €CTeCTBEHHO-HAyYHBIM 3HAHWAM, K IPHUPOJE, K YeIOBEKY, BHOCHT CBOM BKIaj B
3KolIorgYeckoe obpasoBanue 0O6ydJaroImmuxcs.

Jlannele Hanpapnesus B oOyueHHMH XMMHHM 00ecneuMBailOTCA CHEUU(HUKON comepikaHus yueGHOTO TpEeAMeTa, KOTOPBIH SBIAETCA MEHarOrH4ecKy
ajanTHpOBaHHBIM OTpaKCHHEM 0a30BOH HAYKHU XMMHUHU Ha ONPEAEIEHHOM 3Tale e€ pa3BUTHA.

Hﬁ%ﬁo XWMHWH Ha YpPOBHE OCHOBHOI'O O@EOHO Om@m—wﬁwg OPHEHTHPOBaH Ha OCBOCHHE O@%AHEOEESEOM CHCTEMBI NEPBOHAYAIIbHBIX TIOHATHH
XHMHH, OCHOB mmOﬁHEQQOHOWm XUMHH H HEKOTOPBIX OTICIIBHBIX 3HAYAMBIX MOHATHIA Omuﬁmumﬁmnuﬂom XHMHH.

CrpyxTypa coziep:kaHus IpOrpaMMEI 110 XMMHH COPMHPOBAHA HA OCHOBE CHCTEMHOTO IOAX0/a K 8 m3ydenuto. Cofepikanne CKIIaqpIBacTCs U3
CHCTEMBI IOHATHH 0 XHMHYECKOM SJIEMEHTE U BEINEeCTBE W CHCTEMBI IOHATHH O XUMHUYECKO# peakuun. O6e 3TH CHCTEMBI CTPYKTYPHO OpraHH30BaHBI
110 IIPUHIIUITY TOCIECA0BATENBHOIO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHYECKHX IPEICTABIEHHI Pa3HOT0 YPOBHI:

— aTOMHO-MOJIEKYJISPHOTO YIEHHS KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuomuueckoro 3akona JI. . MenjerneeBa Kak OCHOBHOT'O 3aKOHA XHMUH;

— YYEHHUS O CTPOSHUM aToMa H XHMHYECKOM CBSI3H;

— IpeJCTaBIeHUH 00 SIEKTPONUTHYECKON JUCCOMHAIMH BEIECTB B PACTBOPAX.

TeopeTHyeckue 3HaHUS paCCMaTPHBAIOTCS HA OCHOBE SMITMPHYECKH MOTYYSHHBIX H OCMBICIEHHBIX (haKTOB, Pa3BHBAIOTCS IIOC/IEIOBATENLHO OT
OJIHOT'0 YPOBHA K APYrOMY, BBIIONHA QYHKIUE OOBACHEHHS U IPOrHO3UPOBAHHUA CBOMCTB, CTPOEHHS M BO3SMOXKHOCTEH NPaKTHYECKOr0 IPUMEHEHHS U
TOJTY9EHHS U3Y9aeMBIX BEIIECTB.

Ocpoenue mporpaMMsl 10 XMMHH CIIOCOOCTBYET ()OPMHPOBAHHUIO MPEICTABIEHHS 0 XMMHAYECKOM COCTABIISIONEH HAyIHON KapTUHBI MUpA B JIOTHKE €&

CHCTEMHOM IPUPOJILL, IEHHOCTHOTO OTHOIIEHMS K HAy9HOMY 3HAHHUIO ¥ METOZ|aM II03HaHUs B Hayke. M3ydyeHHe XUMHH POMCXOAUT C IPUBIICICHAEM
3HAHWI U3 paHee H3YYEHHBIX ydeOHBIX npeamMeToB: «Oxpyxaromuii Mup», «buonorus. 5-7 xinacce» U «®@u3mka. 7 Kiacey.



Ilpp w3y4eHWH XMMHH NPOHCXOIMT (OPMHpOBaHHE 3HAHWM OCHOB XHMMHYECKOM HAykd Kak 06GJIacTH COBPEMEHHOIO €CTECTBO3HAHHS,
MPaKTUYECKON JIEATEIIBHOCTH YENIOBEKA M KaK OJJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHL 3amada y4eOGHOro IpeMeTa COCTOMT B (OPMHPOBAHUH
CHCTEMBI XHUMMYECKHX 3HAHMH -— BaxHEWmMMX (aKTOB, IOHATHH, 3aKOHOB M TEOPETHYECKHX IIONOKEHHM, MNOCTYIHBEIX 0000meHui
MHPOBO33PEHYECKOr0 XapakTepa, A3bIKka HayKd, B MPHOOIICHHN K Hay4YHBIM METOAaM ITO3HAHHS NPH H3yYCeHHH BEINECTB M XMMHYECCKHX peakliH, B
(opMHpOBaHUY ¥ Pa3sBHUTHH [O3HABATENBHBIX YMEHHHM H MX NPUMEHEHHHM B y4eGHO-TIO3HABATENLHOM M yUeOHO-HCCIENOBATENBCKON IEATEIBHOCTH,
OCBOCHMH NpaBui He30macHoro oOpaiieHns ¢ BEMIECTBAMHE B IOBCEIHEBHOM JXU3HH.

IIpyu u3yveHnyn XUMHUU Ha YPOBHE OCHOBHOIO 06111ero 06pa3oBaHus BaXXHOE 3HAUCHHE MPHOOPEITH TaKKE LIEIH, KaK:

- (OpPMHPOBaHHE HMHTEILIEKTYyalbHO Pa3BUTOH IJIMYHOCTH, IOTOBOM K caM00Opa30BaHHIO, COTPYIHHYECCTBY, CAMOCTOATENHLHOMY NPHHSATHIO
penenuii, cnocobHoM afanTHpoBaThCs K OBICTPO MEHSIOMIUMCS YCIOBHAM JKH3HH,

—HalpaBJIEeHHOCTh O0YUeHHsI Ha CHCTEMATHIECKOE IIPHOOIIEHHE 00yJaloMUXCs K CaMOCTOATENBHOMN =8mmwmamuvmom IEATENBHOCTH, HAYYHbIM
MEeTO/aM TI03HaHHS, HOPMUPYIOLIHM MOTHBAIHIO ¥ Pa3BHTHE CIIOCOOHOCTEH K XMMUM;

—obecneyeHne yCIoBHiH, CIIOCOOCTBYIOMIX IPHOOPETEHHIO 00YJaIOIIMMUCS OIIbITa PA3HOOOPAa3HOi JeATebHOCTH, IO3HAHKS U CAMOIIO3HAHHS,
KIIFOYEBHIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIHH), AMEIOIHUX YHUBEPCAIbHOE 3HAYCHHE I Pa3IHYHEIX BHIOB JEATEIEHOCTH;

—(GopmMupopanne obmed (YHKIMOHAIBHOH M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCJIE YMEHHU OOBACHATH W OIEHWBATH SBIICHHUST

OKpPY’KalOmIETO MHPa, HCIOJB3Ys 3HAHUA M ONBIT, IOJIy4EHHBIC IPH H3YYCHUH XUMHH, IPUMEHATE HX NPH PEeINeHHUH NpobJieM B MOBCEIHEBHOH JXH3HU
H TPYZIOBOH HNESTENbHOCTH;

—(opmupopanue y o6ydaromuxcs IyMaHHCTHYECKHX OTHOIICHHH, IIOHMMAHM [IEHHOCTH XMMUYECKUX 3HAHMH st BHIPAOOTKH HKOJIOTHYECKH
11€71€C000pa3HOro NOBENECHHUS B OBITY U TPYIOBOM JIEATENFHOCTH B IEJSX COXPAHEHUsI CBOETO 3[I0POBhs M OKPYIKAIOIIel IIPUPOJHON CPEIbI;

— pasBUTHE MOTHBAllMKM K 0OYYEeHMIO, cOCOGHOCTEH K CaMOKOHTPONIIO H CaMOBOCIIHTAHMIO Ha OCHOBE YCBOEHHsS OOIIEYelIOBEYECKHX NEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BEIOODY NMpO(QUII X HAIPAaBJIEHHOCTH JalbHEHIIero 00yJeHHS.

O6miee 4McCiIO YacoB, OTBENEHHEBIX /U1 H3y4YEHUs XMMHHU Ha YpOBHE OCHOBHOIO 0o0Imero obpasoBanms, coctapngeT 136 yacom: B 8 kiacce — 68
yacoB (2 yaca B HeAemo), B 9 xnacce — 68 yaco (2 yaca B HEJIEIIO).



COAEPKAHME ObYYEHMUS
8 KJIACC
IlepBonayajibHble XHMHYECKHE NOHATHA

ITpenmer xumun. Poik XuMUU B )KU3HM 4YeloBeKa. XWMHS B cHCTeMe HayK. Tena W BemectBa. PU3MYECKUe CBOMCTBA BEIIECTB. ArperarHoe
cocTosiHHE BelecTs. [IoHaTHE 0 MeTOlaX MO3HaHUs B XUMHUH. YuncTeie BemecTBa B cMecH. CriocoOsl pasieneHus CMecei.

ATOMBI B MOJNEKYNBl. Xumudeckue 3neMeHThl. CHMBOJIBI XUMHYECKUX 37IeMEHTOB. IIpocThie H ciiojkHBIe BemecTBa. ATOMHO-MOJEKYJISPHOE
y4eHue.

Xumugeckas popMyna. BaleHTHOCTh aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOAHCTBA COCTaBa BemecTB. OTHOCHTENLHAd aTOMHAs Macca.
OTHOCHTeIIbHAs MOJIEKYIApHas Macca. MaccoBast JIOJI XHMHYECKOI0 SIIEeMEHTa B COSIHHEHHH.

KomyectBo BemecTBa. Mons. Monsipras Macca. B3auMOCBSA3p KONMMYECTBA, MAacChl M 4YHCIAa CTPYKTYPHBIX €IHMHHI] BemecTBa. Pacdérsl 1o
(popMysiaM XUMHIECKHX COSHHHEHHIA.

®u3uyecKkre ¥ XUMHYECKHE ABICHHM. XUMHYEeCKas peakius U €€ NMpU3HAKW. 3aKOH COXPaHEHWs MAacChl BEIIeCTB. XMMHYECKHE YpPaBHEHHS.
Knaccudukanms XuMU4eCKUX peakiiuii (CoeIuHEH S, Pa3IoKEeHHUs, 3aMeIIeHus, 0OMeHa).

Xumuueckuii IKCnepuMernm:

3HAKOMCTBO C XMMHYIECKOH IOCYIOH, TpaBuiaMu paboThl B 1abopaTtopun 1 npuéMaMu obpamenus ¢ 1abopaTopHEIM 000pyAOBaHHEM, H3yIEHHE
U onucaHue (U3NYECKHX CBOHCTB 00pa3ioB HEOPraHWYECKHX BEHIECTB, HabmomeHwe (u3mdeckux (IUIABIEHHWE BOCKA, TasHUE JbJa, pacTHpaHhe
caxapa B CTYIIKe, KHIIEHHE M KOHJIEHCAIlusl BOJIBI) M XMMMUYECKHX (TOpeHHe CBe4M, NPOKAaMBaHWE MEIHOH MPOBOJIOKH, B3aMMOJICHCTBHE Mela C
KHCIIOTOM) SIBIIEHHUH, HabMo/ieHre U oMcaHke TIPH3HAKOB IPOTEKaHNs XUMHIECKHX Peakini (pa3lioxeHne caxapa, B3auMOJIeHCTBHE CEPHOM KHCIIOTHI
¢ xnopunoM 6apus, pasnoxxerue ruapokcuna menu (II) mpu Harperanuu, B3auMozeiicTBHe Kenes3a ¢ pacteopoM comm Meau (1), usyuenue cmocoGor
pasZiefieHHs CMECEH: C IOMOLIBIO MarHuTa, (PUILTPOBaHHUE, BHIIAPUBAHUE, JUCTHIULALMS, XpoMartorpadus, IpoBeIcHHe OYUCTKH TOBapEHHOU COJIH,
HaOmosleHue Y OIHMCaHWE pEe3yJbTaTOB IIPOBEJEHHS OINBITA, MIUIFOCTPUPYIOIIEr0 3aKOH COXPAHEHMS MacCHl, CO3JaHHE MOJeNeil MOJEKyI
(ImapocTep)KHEBEIX).



Bakueiimue npeICcTaBHTEIH HEOPraHUIECKHX BEECTB
Bosnyx — cMech rasos. Cocras Boszyxa. Kmcnopon — anemerT u npoctoe BemectBo. HaxoxneHue KHCIOpoJa B IPAPOJE, (H3NUECKHE U

XMMHAYECKHe CBOWCTBa (peakumu ropenus). Oxcunpl IIpumenenme kucnoposa. Croco6bl TOMydeHHS KHCIOPOZA B naboparopud H
IPOMBIIITCHHOCTH. KpyroBopot kucnopoza B npupoe. O30H — aIUI0TponHas MogudHKAIKS KHCIOPO/Ia.

TenoBo¥d >(hekT XUMUYECKOH peaKiuu, TEPMOXHMHYECKHE YPAaBHEHHS, 5K30- M SHAOTEpMHYecKHe peakiud. TOIUMBO: yroib M MeTaH.
3arpsisHeHue BO3/lyXa, yCHIICHHE TapHUKOBOro 3()(eKTa, paspylneHne 030HOBOTO CIIOS.

Bonopox — sneMent u npocroe BemecTBo. HaxoxieHue Bogopoaa B NpHpoe, GHU3HIECKHe W XHMHUYECKHE CBOWCTBA, IpHMEHEHHE, CIoCOOBI
noirygeHusi. KucinoTsl 1 comm.

Mounspasiit 065EM ra3oB. PacuéTel 10 XAMUYECKHM YpaBHEHHSM.
Du3nyeckue cBOHCTBa BoIbL. Bosia kak pactopuTels. Pacteopsl. HackimeHuble ¥ HeHACHIEHHEIE PACTBOPHL. PaCTBOPHMOCTS BEINECTE B BOJE.
Maccosas nois1 BemecTsa B pacTBope. XAMHYECKHe CBOHCTBa Bozbl. OcHOBaHHs. PoNb pacTBOPOB B IIPHPOJIE H B XHU3HH YEIOBEKA. Kpyroeopor BozpbI

B Iipupojie. 3arpssHeHne MPUPOAHBIX BoA. OXpaHa W OYMCTKA IIPHPOIHEIX BOTI.

Knaccugukanus meopranuyecknx coenuuennit. Okcnnpl. Kiaccuduxamus okcHIoB: coneobpasyomniye (OCHOBHEIE, KHCIOTHBIE, amoTepHEIe) H
HecoseoOpasyromme. Homenkiarypa okcuoB. Pu3HdecKre H XUMHAYECKAE CBOMCTBA OKCHIOB. Ilomydenne OKCH/IOB.

OcHoBanwms. Knaccuduxanus ocHOBaHWH: IMENOYM M HEPacTBOPHMbIE OCHOBaHHsA. HoMemknarypa ocHOBaHHH. (DH3HYECKHe M XHMHUECKHE
CBOMCTBa OCHOBaHMM. [lonydenue ocHoBaHMI.

Kucnorer. Knaccugpukaus kucnor. Homenknarypa xucnor. ®usuyeckye W XMMHYECKHE CBOMCTBA KHCIOT. Psiyi akTHBHOCTH MeTammoB H.
H. Bexeroga. Ilony4yeHne KHCIoT.

Comnu. Homenkinatypa coneii. ®usmdeckue 1 XAMAYECKUE CBOHCTBa coneit. ITomyuenue comneli.
I'eneTnyeckas cBs3b MEXKIY KIIACCAMH HEOPraHHYECKHUX COCIMHEHHUH.

Xumuueckuil IKcnepumenm:



KaueCTBEHHOE ONpE/IeNeHHe COMIEPIKAHNs KICIOpOoa B BO3IyXe, Oy4eH e, COOMpaHue, paclio3HaBaHAE U H3YICHHE CBOMCTB KHCIIOPO/Ia,

Ha6IOIEeHHe B3aUMOJICHCTBHS BELIECTB C KHCIOPOJOM W YCIOBHS BO3HMKHOBEHHS M IPEKPAINCHHA IOPCHHS (moxapa), O3HAKOMJICHHE C
06pasiaMH OKCHIOB M OIMCAHAE MX CBOMCTB, MONyYeHHe, COOMpaHHE, PACIO3HABAHAE H U3YHUCHHE CBOMCTB BOJIOpOJa (TOpEHHE), B3aHMOJIEHCTBHE
pojiopoja ¢ oxcunom Menu (II) (Bo3MOXKHO HCIONBE30BAHAE BHIIEOMATEPHATIOB), Ha6JIOIeHKEe 0OPA3IOB BEIIECTB KONMIECTBOM 1 MOJIb, HCCIIE0BAHHE
0coGeHHOCTEH PacTBOPEHHs BEIIECTB ¢ PasidYHON PaCTBOPUMOCTHIO, IPUTOTOBICHHE pacTBOPOE C OIpeJieIEHHOW MacCcOBOK JIoNleH pacTBOPEHHOTO
BellecTBa, B3AUMOZEHCTBHE BOIBI ¢ MeTa/UlaMu (HATPHEM M KaibuueM) (BO3MOKHO HCIOJIB30BAHHE BH/ICOMATEPHAJIOB), UCCIIEAOBaHUE 00pa3IoB
HEOPTraHUYeCKUX BEIIECTB DPa3IMYHBIX KJIAcCOB, HAOIIONICHME H3MEHEHUs OKDacKd HHIMKATOPOB B pacTBOpax KHCJIOT H INeNodel, H3ydYeHHe
p3aumoeiicTus okcuaa Meau (II) ¢ pacTBOpOM CEpHOM KHCIOTBI, KMCIOT C METallIaMHu, peakiuil HeWTpanu3aluy, MOoJTy4YeHHe HEpacTBOPHAMBIX
OCHOBaHHH, BHITECHEHHE OJHOTO MeTala JPYTMM H3 pacTBOpa COJH, PEIIeHHe SKCIEPUMEHTANBHBIX 3alad IO TeME «BaxaeHmue Kiacchl
HEOPraHWYEeCKUX COCTHHEHU.

Iepuommueckuii 3aion u Iepuonuyeckas CHCTEMAa XAMHIECKHX 3/IeMEHTOB JI. . Menpeneea. Ctpoenne aToMOB. XHMHYECKasA CBA3D.
OKHCIHTENHHO-BOCCTAHOBATEILHBIE PeaKIuH

IlepBble TMOMBITKH KiacCHUKAIMHA XMMHYECKUX 3/eMEHTOB. IIoHATHE O rpymmax CXOJHBIX 3JEMEHTOB (Imeno4Hble | INEeI0YHO3EMETBHEIC
MeTaLThl, TA/IOTeHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphIe 00pa3yroT aM()OTepPHEIC OKCHIBI X IH/POKCHIIBL.

TTeproauaeckuii 3aKkoH. [lepromadeckas cCHCTeMa XHMHUYECKHX SIIEMEHTOB JI. . Menpeneesa. KopoTkoneproaHas i JTMHHONECPHOIHAST dopmb1
[TepromnyuecKoll CHCTEMBI XHMHUYECKAX SJIEMEHTOB II. . Menpneneesa. Ilepuonsl 1 rpymmbl. @usndeckuil CMBICIT TOPAAKOBOTO HOMEPE, HOMEPOB
MEpUOA ¥ IPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBEIX sjep. M30TOHBL ONEKTPOHEL CTpoeHHME DIIEKTPOHHBIX 0GOJNOYEK aroMoB HEpBBIX 20 XMMUYECKHX
snementoB Ilepuomuueckoit cuctemsl JI. Y. Menneneepa. XapakTepHCTAKA XHMAIECKOr0 SNIEMEHTA MO €ro nonoxeruo B [leproauaeckoi cucTeMe
J1. 1. Menpeneesa.

WNHOEOZOBEOQHE H3MEHEHHA paguyca aTOMOB XUMHYCCKHX 3JIEMEHTOB, METAINIMYECCKHUX H HEMETANIHIECKHX CBOMCTB I10 IpyIlliaM H IeproaaM.

3nauenue [lepuoauyeckoro 3akona u [lepuommdeckol CHCTEMBI XMMHUECKAX 3JIEMEHTOB JULT PAasBATHA HAYKH 1 IPAKTHKH. JI. . Mennenees —
y4EHBIH H IpakKIaHuH.

XuMaueckas cBa3b. KoBaneHTHas (OIApHAs W HEMOJIPHAA) CBA3b. DJIEKTPOOTPULIATENBHOCTE XUMHICCKHX SNIEMEHTOB. Honnas CBA3b.



CrelneHb OKHCIICHHS. OKHCITHTEIBHO-BOCCTAHOBUTEJIBHBIE PEAKITHH. H.—H.OEOOOE OKHCJICHHS ¥ BoccTaHOBIEHHA. OKHUCIUTENIH ¥ BOCCTAHOBHTE/TH.

Xumuueckuii IKChepuMeHm:

u3ydeHne o6pasIioB BEIIECTB METAIIOB M HEMETAUIOB, B3aMMOJIEHCTBAE IMAPOKCH/IA TIHHKA C PaCTBOpaMH KMCJIOT M IIeNIoYei, pOBeICHHE
OIBITOB, HILTIOCTPUPYIOIIKX IPAMEPB] OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peakiuii (rOpeHye, Peakiiy PasioKeH s, COSAUHEHF).

MesicnpeomemHsle cea3u

Peanu3aiys MEXIPEIMETHEIX CBS3eH A H3yYeHAH XUMAK B 8 Kiiacce OCYIIECTBISCTCA Yepe3 HCTIOb30BAHHE KaK 00ImMX ecTeCTBEHHO-
HayYHbIX OHSTHH, TAK U IOHATHI, SBJISIONMXCS CHCTEMHBIMH /UL OTACHBHBIX TIPEIMETOB €CTECTBEHHO-HAYIHOTO IUKJIA.

O6ImHe eCTeCTBEHHO-HAYIHBIE IOHATHA: HayIHBIH (haxT, rHIIOTE3a, TEOPHA, 3aKOH, aHAIM3, CHHTES, KiIaccH(puKanus, NepuoJUIHOCT

b, HAGIIOICHNE, SKCIIEPHIMEHT, MOJIEIUPOBaHUE, H3MEPEHHE, MOTIEIb, ABJICHHE.

du3uKa: MATepys, aTOM, SNEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIHI, H30TOIBI, paJHOaKTHBROCTD, MOJICKYIa, SIIEKTPHYECKHH 3apsi]i, BEMECTBO,
Teno, 00BEM, arperaTHOE COCTOSHHE BEINECTRa, ra3, pu3nuecKye BeIMIHHbI, EAUHHUIIBI I3MEPEHHS, KOCMOC, ILIAHCTEL, 3B&3/e1, ComHIle.

Burosnoruns: GpoTocHHTe3, IbIXaHue, Grochepa.

T'eorpadms: arMochepa, ruapochepa, MEHEPANE], TOPHBIE ITOPO/Ib, IIOJIC3HBIC HCKONACMBIC, TOIIIHEO, BOJIHBIE PECYPCHL.



9 KJIACC

BemecTBo ¥ XHMHYeCKas peaknusd

Ilepuomuueckuii 3akoH. [lepmommudeckas cucTeMa XHMHHYECKHX snementoB JI. V. Menpeneepa. CTpOSHHE aTOMOB. 3aKOHOMEPHOCTH B
A3MEHEHHH CBOMCTB XMMIYECKHX 3JIEMEHTOB NEPBBIX TPEX NEPHOZIOB, Kaius, KalblUi U HX COEMHEHNH B COOTBETCTBHH C IIOJIOKCHUEM JJIEMEHTOB B

[Meproau9ecKol CHCTEME U CTPOCHUEM HX aTOMOB.

CTpoeHHe BEIECTBA: BUMIbI XMMHUUECKOH CBA3H. THIIbI KPHCTAITHICCKAX PEIIETOK, 3aBECHMOCTh CBOYCTB BEIIECTBA OT THIA KPUCTAIUTHYECKOA
pEeIETKY ¥ BHJIa XUMUYECKOH CBA3H.

Knaccudukaius ¥ HOMEHKIATypa HEOPraHWYECKHX BEIICCTB. XUMHUECKHE CBOWCTBA BEMECTB, OTHOCAIIMXCA K PasiMYHBIM KIaccaM
HEOPraHHJIECKUX COE/MHEHH}, TeHeTHYecKas CBA3b HEOPTaHHIECKHUX BEIICCTE.

KnaccuduKamus XUMAYECKHX PEaKIHii 110 Pa3ITIHBM IPH3HAKAM (1O 9HCITy ¥ COCTABY YUACTBYIONIUX B PEAKIUA BEIIECTB, IO TCILIOBOMY

>(pQexTy, MO H3IMEHEHHMIO CTETCHEH OKMCIEHUS XHMUYECKHX OJIIEMCHTOB, o OGPAaTAMOCTH, IO Y9YaCTHIO KaTalu3aropa). OK30- H
SHAOTEPMHYECKHUE PEaKIHH, TEPMOXUMHIECKAE yPABHCHHA.

TToHsiTHE O CKOPOCTH XuMmyecKkoi peaxuuu. [TomsaTue 06 06paTHMBIX W HEOOPATHMBIX XMMHYECKMX PEaKIIHiX. [TousiTie 0 TOMOTEHHBIX H
reTepOreHHBIX peakuusx. [lonsaTue o karamuse. [lonaTHE O XMMUICCKOM pABHOBECHH. ®aKTOpH, BIUSIOMME HA CKOPOCTb XMMHYECKOH peaiiy H
[IOJIOKEHHE XAMHYECKOTO PABHOBECHSI.

OKHCIIATENbHO-BOCCTAHOBATE ILHEIE PEAKIMH, JIeKTPOHHbIA OanaHc OKHC/THTETHO-BOCCTAHOBHTENbHOM peakiun. CoCTapiieHne ypaBHEHUH
OK¥CIIATEbHO-BOCCTAHOBHTENBHBIX PEaKIiii ¢ HCIOIb30BaHAEM METO/IA JICKTPOHHOTO GanaHca.

Teopust MEKTPOJIMTHYECKON MUCCONMAIH. OJEKTPOIUTEl M HEIICKTPONHTEL KarwoHsl, aHuOHBL MeXaHW3M [UCCOLMAIMHA BEUICCTB C
pasJIMIHBIMA BHIAMH XMMUIECKOH CBA3H. Crenens mucconuanyy. CHNBHBIE U Cla0ble SMEKTPOIUTHL.



Peaxnuy HOHHOTO 0OMeHa. Y CIOBHS MPOTCKAHNA peaxiyii HOHHOTO 0OMEHA, IOJHEBIC X COKpamEHHBIE HOHHBIC YPaBHEHHS peaxkmuii. CpoiicTBa

KHCIJIOT, OCHOBaHHH 1 colieil B CBETE :woboamwuomsm 00 uuox,%o:maﬁmomom mucconuanyyd. KagecTBeHHBIC peakilni Hga uoHbl. [loHATHE O
TUPOJIU3E COJIEH.

Xumuueckuil IKCHepuMenn:

O3HAKOMIICHHE C MOJEJIAMH KPHCTAJLTHICCKHX pelETOK HeOPraHHYeCKHX BEMIECTB — METAIIOB ¥ HeMeTauioB (TpaduTa M anmMasa), CHOXKHbIX
BeInecTB (XJIOpH/Ia HATpHS), MCCIENOBAHNE 3aBHCAMOCTH CKOPOCTH XMMHYECKOH DEaKiuH OT BO3/IEHCTBHS Pa3NAIHBIX (HAKTOPOB, HCCIC0BAHHUC
3JIEKTPOTIPOBOJHOCTH PacTBOPOB BEIICCTB, mpoliecca JMCCOUMAMM KHCIOT, menodeli W conell (BO3MOXHO HCHONB30BAHUE BU/CO MAaTepHaJoB),
[IPOBEJICHUE OIIBITOB, WILTFOCTPUPYIOIIHX IpU3HAKY [POTEKAHHs PeaKiuii HOHHOIO ob6Mena (0OpasoBaHME OCalKa, BHIIENCHHE Iasa, o6pazoBaHKe
BOJIEI), OMBITOB, HIUTIOCTPHPYIOMMX NPHMEPEL OKHCITATETHHO-BOCCTAHOBATENBHBIX ~ PeaKIii (ropenme, peakiMyi PpasNONKEHHI, COEIMHEeHNS),
pacro3HaBaHHE HEOPTaHWEECKHX BEMECTB C TOMOIIBIO Ka4eCTBEHHBIX PeaKiyii Ha HOHBL, peIICHHC SKCIEpPMMEHTAIBHBIX 3a71ad.

HeMeTaJJIbl M UX COCTHHCHHHA

O6masi XapakTepUCTHKa IajoreHoB. OCOGEHHOCTH CTPOSHHs aTOMOB, XapaKTEPHBIC CTCIICHH oxucnenus. CTpoeHne H (usngecKue CBOMCTBA
IPOCTHIX BEHIECTB — TajIOreHOB. XuMHAdeckde CBOMCTBA Ha NpPUMEPE Xjopa (B3amMopielicTBHE C METAIaMH, HeMeTajllaMi, IET0YaMH).
Xnoposogopoy. ConsiHas KHCIOTa, XHMIICCKHC CBOMCTBa, TONydYeHHe, MpuMeHeHue. JIeHcTBre XI0pa A XJIOPOBOZOPO/ia Ha OPTraHM3M 4ETOBCKA.
BaskHeHIIe XIIOPHIB! ¥ HX HaXOXKIEHHE B IIPHPOAC.

O6mas XxapaKTepuCcTHKa 3JIEMEHTOB VIA-rpynmst. OcoOeHHOCTH CTPOCHHUA aTOMOB, XapakTepHbIe CTEIICHA OKHUCIICHHA. Crpoenue 1 pusHIecKre

CBOMCTBA NPOCTHIX BemeCTB — KHUCIOpoJa H CEphl ATOTpOnHEE MOIMGHUKALMHA KHCIOpO#a M CCPEL XuMHUYecKHe CBOMCTBA CEPBI.
CepoBoiopoH, CTPOCHHE, duspueckue ¥ XUMHYECKHE cBoficTBa. OKCHABI Cepbl KaK MpPe/CTaBUTENH KHCJIOTHBIX okcupoB. CepHas KHCIOTA,
dusnueckne ¥ XUMHYECKUS cpojicTBa (0OIMe KaK MpeCTaBUTeNi Kiacca KHCIOT 1 crienadueckue). XUMAYECKHE PEAKLUH, JCKAMHC B OCHOBE
TIPOMBIIIEHHOTO CII0C00a NIy deH s cepHoOii kucnoThL. IIpuMeneHune cepHoit kucH0ThL Coni CepHO KHCIIOTE, KauecTBEHHAs PeaKiys Ha Cynbpar-
won. Haxosaenne cepbl U €€ COSNUHCHHH B IPHPOIE. XuMHgecKoe 3arpa3HEHHe OKDYKAIOMeld Cpe/bl coeMHEHHAMH Cepbl (KHCIOTHBIE J0XKH,
3arpsA3HEHME BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 NPEIOTBPACHHA.

O6m1ast XapaKTepUCTHKa STEMEHTOB VA-rpynmst. OcoGeHHOCTH CTPOCHUA aTOMOB, XapaKTepHbIe CTeTICHH OKUCTICHHS. A30T, pacIpOCTpaHCHHE B
npupozie, GH3HIECKUE ¥ XUMUICCKUE cpoiicTBa. KpyroBopoT asora B MPHAPOJC. AMMUAK, ero pusmdecKkue ¥ XUMHICCKHC cBOMCTBa, TOJIyYEHHE U
npumenerne. Conu aMMOHHSA, MX dusrgecKue ¥ XMMHICCKHUE cBojicTBa, NpuMeHenue. KauecTBeHas peakiys Ha HOHI aMMOHHA. A30THas KUCIIOTA,



e& monydeHne, GU3MIECKHE H XAMHYCCKHE cBojicTBa (06IIME Kax IMpeJCTaBHTEN Kiacca KUCIOT H cremmduaeckue). VicnonszoBanue HATPATOB H
coJieli aMMOHHS B KayecTBE MHHEPAIBHBIX ynobpernii. XuMHYECKOE 3arpiAsHEHHE okpy»atomei cpelibl COCIMHEHUIMH a30Ta (KACTIOTHBIE JI0WKIH,
3arps3HeHne BO3/yXa, MOYBEl K pomoémoB). @ochop, AIOTPOTIHEIC mouduxanmu pocdopa, Gu3HIECKUE H XUMHIECKHE ceoiictBa. Oxcun dochopa
(V) u pochopHas KACIOTA, usrdecKue ¥ XUMHIECKIC cBoiicTBa, onydeHne. MCronb30BaHUe dochaToB B Ka4eCTBE MUHEPATBHBIX ynobpenui.

O61asi XapakTepHCTHKa JIEMEHTOB [VA-rpynibl. OcOOEHHOCTH CTPOCHH: aTOMOB, XapaKTepHbIe CTENECHU OKHMCIICHHUS. Vriepo, aloTPOMHBIE
MoudHuKaAd, PacnpoCTpaHEHUe B HPHPOAS, (pusuuecKHe ¥ XUMHYECKHE ceoiicTea. AzncopOuus. KpyroBopot yriepopa B HPHPOAC. Oxcnjipt
yriepona, uxX (u3MYECKHe W XUMHYICCKHC CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3Mbl, MOJYHCHHC M NpUMEHEHHE. DKOIOTUICCKHE npo6IeMbl,
cpszanHBle ¢ oxcuaom yriepoxa (IV), rumoresa [106aIBpHOrO MOTEIUIEHHs KIIMMATa, napHAKOBEI 3(G(EKT. YTonbHas KHCIOTa H e€ CcoNM, X
dusHUecKHe U XUMHIECKHE CBOMCTBA, MOJyICHHE U NPUMEHCHHE. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI. Wcnons3oBanue kapboHaToB B OHITY,
MeIUIEHE, TPOMBIIUIEHHOCTH 1 CEIbCKOM XO3SHCTBE.

ITepBoHaYabHBIC OHATANL 06 OpraHMYECKHX BEIIECTBAX Kak O COCMHCHIIX yriepoza (MeTaH, TaH, STHIIEH, alleTHIICH, STaHol, TJIMLEPUH, YKCYCHAA
kuciioTa). IIpHpoaHble MCTOYHHUKH YTIIeBOIOPOZIOB (YTOIIE, [PUPOIHBIA Tas3, HedTh), MPOMYKTH HX nepepaboTku (6eH3uH), HX pOIb B OBITY M
npomMbieHHOCTH. [loHATHE O GHOIOrMUECKY BAKHBIX BEIIECTBAX: XHPaAX, Henkax, yriieBoJlax — B UX PONH B JKU3HH HCIOBEKa. MartepraibHoe
€IMHCTBO OPraHUYECKHX H HEOPraHHIeCKuX coeJMHEHHH.

Kpemunii, ero QpusuiccKue 1 XAMHYECKHe CBOMCTBA, IOIyYeHHE H IPAMCHCHHC. CoenuHenns kpeMHus B npupojie. OOIye Npe/ICTaBICHH 06
oxcuze kpemuus (IV) 1 KpeMHHEBOH KHACIIOTE. CHJIMKATE], WX HCTIOIB30BaHHE B OBITY, B TIPOMBIIICHHOCTH. Baxuelinue CTPOHTEIbHEIE MATCpPUAIbL:
KepaM¥Ka, CTEKIIO, IIEMEHT, 6eToH, xKene306eToH. IIpobneMsl 6e30MacHOro MCIOIB30BAHMsA CTPOUTEIBHBIX MATCPHATIOB B MIOBCEHEBHOMN KHU3HH.

Xumuyeckuii IKChepumMeHrm:
p3ydenre 06pasnoB HeOPraHWIECKUX BEIICCTE, CBOMCTB CONAHO# KHCIOTHL, IPOBEACHUE Ka4CCTBEHHRIX peaxiyii Ha XJIOpU/I-HOHBI B

HABOIeHHe TIPA3HAKOB MX IPOTEKAHHUS, OTBITHL, OTPAKAIONHIE (usnuecKre ¥ XMMHAIECKHE CBOWCTBA TaJIOTEHOB ¥ HX COEIMHEHHUH (BO3MOXKHO
HCIIONTE30BAHME BHIEOMATEPHANIOB), O3HAKOMIICHHE C oOpasiaMy XJIOPHJIOB (ralloreHu/IOB), O3HAKOMIJIEHHE C obpasmamyl Cephl U €€ COCITMHEHAAMA
(BO3MOJKHO MCIIOIB30BaHHE BUICOMATEpHaIioB), HaboIeHHe nponecca obyrmuBanms caxapa Moj NeHCTBAEM KOHILIEHTPMPOBAHHOM CEPHOU KHCIIOTEL,
A3ydYeHHe XMMHIECKUX CBOHCTB pa36aBIeHHOM CEPHOH KHCIOTBL, TIPOBE/ICHIC KauecTBEHHOM PEAKINH Ha Cylb(ar-HoH ¥ Habmo/IeHie IpH3Haka eé
IpOTEKaHus, O3HAKOMIICHHE C du3MUECKUMH CBOMCTBAMH a30Ta, dochopa u ux coenpHeHnd (BO3MOXHO HCIOIb30BAHKC BHJICOMATEPHAIIOB),
obpa3namMu a30THBIX H dochopHBIX yAOOpEHHMH, MOTYICHHE, cobupanue, pacno3HaBaHUE ¥ U3YUCHHC CBOMCTB aMMHaKa, MPOBEICHHE KaueCTBEHHBIX
peakiyii Ha HOH aMMOHUS ¥ dochar-MOH ¥ H3yUCHHE NIPU3HAKOB HX IPOTEKAHUS, B3aUMOJICHCTEAC KOHIIEHTPHPOBAHHOH a30THOH KMCIIOTHI ¢ MEJIBIO
(BO3MOKHO HCIIONB30BAHAC BHIEOMATEPHATIOB), H3ydeHHe MoJeNeH KPUCTAUTAYECKUX PEIIETOK anMasa, rpadura, QyiepeHa, 03HAKOMIECHHE C



IpOIeccOM afCOPOTMH PACTBOPEHHBIX BEMIECTB AKTHBUPOBAHHALIM yIIéM M YCTPOMCTBOM NPOTHBOTa3a, MOJydICHHUE, cobupanue, pacno3HaBaHHE M
W3ydeHHe CBOMCTB YITIEKHCIOTO rasa, MPOBEJCHHE KaqeCTBEHHbIX peakiuii Ha KapGOHAT ¥ CHIIMKAT-HOHBI ¥ M3y4CHHE NPH3HAKOB HMX IPOTEKaHUH,
03HAKOMJIEHHE C HPOAYKIHMed CHIMKATHOW MPOMBIIUIEHHOCTH, PCIICHHE SKCTIepAMEHTANBHEIX 3a7ad mo Teme «Baxmelmmue HEMETALIBI H X
COEIUHEHHS).

MeTa/lJibl H HX COeIHHEHHHA
O6mast XapakTepPUCTHKA XAMHIECKUX SIEMEHTOB — METAJLIIOB Ha OCHOBAHMH X I0JI0KeHUs B [Teproiudeckoi CHCTEME XHUMHIICCKHAX 3JIEMEHTOB

JI. U. MenzieneeBa ¥ CTPOCHHS aTOMOB. Crpoenne MeramioB. Merammieckas CBA3b H MeTa/UIidyecKas KpHCTAIMYecKas Ppemerka.
DIeKTPOXUMUIECKHH P/l HANPSDKCHUH METAILIOB. @uzpuecKre U XMMUYECKHe cBokcTBa MeTamios. Obmme cnoco6sl nomydenus Metamnos. [loustre
0 KOppO3U¥ METALIOB, OCHOBHBIC CIIOCOOHI 3aIUTH WX 0T Koppo3ud. Ciuiassl (CTanb, 1yTryH, IMIOpamOMAHNH, 6poH3a) B UX NPAMEHEHHE B ObITy H
NPOMBIIIEHHOCTH.

I1lenoYHbIe METAIUIBL: IIOJIOXKEHHE B Ileproandeckoll CHCTEME XMMUYECKHAX SICMEHTOB JI. . MenpeneeBa, CTPOSHHE HX aTOMOB, HaXOXICHUC B
npupoze. Du3nudecKie U XMMHYECKHS cBoiicTsa (Ha MpHMEpEe HATpUA U xamms). OKCHIBI M THAPOKCH/BI HATPHS ¥ KaJldd. [IprMeHEeHHE MIENOIHBIX
METAJJIOB ¥ HX COESIVUHEHUH.

[lenouHO3eMeNbHbIE METAUIEl MarHuH M KaUbIii: TIONOXKCHHE B IlepHONMYECKOH CHCTEME XMMHYECKHX JNCMEHTOB JI. Y. Menneneesa,
CTPOEHHE MX aTOMOB, HaXOX/ICHHE B IPUPOJIC. Du3MYecKye H XAMIYeCKHe CBOKCTBA MarHUs U Kayiblud. BaxHeHmae COCMHCHI KallbIHi (oxcug,
THIPOKCHI, COJIH). KECTKOCTE BOMIBI K cocoOBI €€ yCTpaHEeHH .

AJIOMHHUI: Tonoxenre B [leprouueckoll CHCTEME XHMUYIECKHX JJICMEHTOB JI. Y. Menjeneesa, CTPOCHHE aToMa, HAaXOXICHHE B MPHUPOAC.
DH3MUYECKHE W XUMHUYECKHE CBOMCTBA AMOMUHIL. AM(DOTEPHBIC CBOHCTBA OKCHJIA U THIPOKCH/IA ATFOMUHHS.

Yenezo: monoxenue B Ilepuomudeckodl CHCTEME XMMHMYCCKHX JJIEMCHTOB JI. V1. MenzeneeBa, CTPOEGHHE aTOMa, HAXOXKJCHHE B TIPHpOJIE.
du3nuecKre U XUMHYSCKHUE CBOMCTBA JXKEIe3a. Oxcupl, THAPOKCHIBL H COJIH XKele3a (1) u xene3a (III), ux cocras, CBOMCTBA H IOJIy4YCHHE.

Xumuueckuii IKChepumerHm:
O3HaKOMJIeHHe ¢ oOpasllaMH METAJUIOB H CIUIABOB, UX (u3MUeCKUMH CBOMCTBAMH, M3YUCHHE DE3yJILTATOB KOPPO3HH METAIOB (BO3MOXHO

ACIIONE30BAHME BHAEOMATEPUANOB), OCOOEHHOCTEH B3aMMOJCHCTBHA OKCHAA KalbLHd H HaTpus C BOJOHM (BO3MOXHO HCIOJB30OBAHHE
BHICOMATEPHANIOB), HCCIIGIOBAHNE CBOMCTB JKECTKOH BOJEL, MPONECCA FOPEHHA JKene3a B KucIopoje (BO3MOMKHO HCIIONB30BAHUE BHJIEOMATEPHANIOB),



NpPU3HAKOB MPOTEKAHM KadeCTBEHHBIX peaKiyil Ha HOHBI: MarHws, KalbIHsi, amOMMHHS, HHKa, xenesa (II) u xenesa (111), menu (II), mabimosenue U
ONFCAHMe MPOIIECCOB OKPAIIMBAHMS IUIAMCHH HOHAMH HaTpUs, Kalus M KaIbIHA (BO3MOJXKHO HCIIOJNE30BAHMEC BHJICOMATEPHAIOB), HCCIIC/IOBaHHE
aM(pOTEpHBIX CBOMCTB TMIPOKCH/IA QMOMHUHES M T'MIPOKCHAA IUHKA, PEIICHHC 9KCIIEPEMEHTANBHBIX 33/ia4 [0 TeMe «Baxxaeiinae METaLIbl H HX
COEMUHECHHU.

XuMHA ¥ OKpY:Kalomasi cpeaa

BelmecTBa ¥ MATEpUAIB] B MOBCEJHEBHON JKU3HH HEIOBCKA. Be30macHoe MCIOTb30BAHNE BEMECTB H XMMUYECKHX PeaKuui B 6piTy. Ileppasd
[IOMOIIIH IPY XAMHYECKHX 0XKOrax i OTpaBIICHMIX.

XAMHUYECKOe 3arps3HEeHNe OKPYIKAIOMIEH CPe/Ibl (mpezienbHas JOIyCTHMAas KOHICHTpariast pemects, nanee — [1JIK). Ponb XxuMuy B peliCHUH
HKOIIOTHYECKHX TIPOOTIEM.

Xumuueckuil IKCnepumMenm:

u3ydeHue 00pasoB MaTepHalon (cTeKIo, CIIaBbl METAILIOB, IIOMMMEPHEIC MaTepHab).

MesicnpeomemHbie C6A3U

Peammzana MEXIPEIMETHBIX CBA3EH npH U3y4CHHHA XUMHH B 9 Kiacce OCYIIECTBIACTCH gepes HUCIT0JIL30BAHUE KaK oOIIHX eCcTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U TIOHATHH, ABJIAIOMAXCA CHCTEMHBIMM I OTACIIBHBIX npeaMETOB eCTeCTBEHHO-HAYIHOTO HKIIA.

O61He ecTeCTBEHHO-HayYHbIC NOHATHA: Hay4HBIH (HaKT, TAIOTe3a, 3aKOH, TEOPH, aHAINS, cHHTe3, Kilaccu(puKalps, IepUOauIHOCTD, HabImoeHHE,
SKCIIEpPUMEHT, MOJIEIPOBAHHE, A3MEPEHHUE, MOJIETIh, SBJICHHE, TAPHAKOBEIHA 3P (eKT, TEXHOIOTHA, MaTepuabl.
dusuKa: MaTepUs, aTOM, JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIH/I, H30TONBL, paJlHOaKTHBHOCTE, MOJIEKYJIa, SIEKTPHIECKHH 3apss,
IIPOBOJIHHKH, TIOTNPOBOIHAKY, AUICKTPHIH, doTO311EMEHT, BELIECTBO, TEIIO, 0OBEM, arperaTHoOe COCTOSHHE BELIECTBA, a3, pacTBOp,

PacTBOPHMOCTD, KPHCTALIHICCKAs pemmérKa, CIIaBbl, (usrUecKne BEITUYNHEL, €XHHHIIEI {3MepeHus, KOCMHYECKOe MPOCTPAHCTBO, IIAHETHL,
3pé&3npl, CoNHIIE.



Brosnoryst: GOTOCHHTES, AbIXaHue, Gnochepa, SKOCHCTEMa, MUHepabHBIE y00PEHHS, MAKPOIIEMEHTHI, MAKPOIIECMCHTEI, NHUTATENbHBIE
BEIIECTBA.

Teorpadus: atvocdepa, ruapocdepa, MHHEpaIbl, FOPHBIE TIOPOJIBL, [HOJIe3HbIE MCKOTIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

[UIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA [IPOTPAMMBI 1O XHWMHHU HA VPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHMSI

JIMYHOCTHBIE PE3VJIbTATBI

JIAYHOCTHBIE Pe3yIBTATE OCBOEHHS IPOrPaMMBI OCHOBHOTO o6mero 06pasoBaHus JOCTHTIAIOTCS B XOIE 06y4eHus XUMHAH B €IHHCTBE yaeOHOH H
BOCIMTATENHHOMN JEATECIBHOCTH B COOTBETCTBHM C TPAJUIHOHHEIMH POCCHHCKMMH COIHOKYIBTYPHEIMA H IyXOBHO-HPABCTBEHHBIMH IICHHOCTIMH,
OpUHATEIMEA B OOIIECTBE MNpaBUiiaMH M HOpMaMH [OBeJeHHs W CHOCOBCTBYIOT MpoLeccaM CaMONO3HAHHA, CaMOpa3BHTHs ¥ COLHAIM3ALAA
00yJaromuxcs.

JIMYHOCTHBIE PE3YJbTAThl OTPaXAlOT TOTOBHOCTH 06y4aroIuxcs PYKOBOJCTBOBATECH CHCTEMOM TO3MTHBHBIX TEHHOCTHBIX OpHEHTAlHMH H
pacIIHpeHre OILITa AeATENHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B JaCTH:

1) DaTPHOTHYIECKOT0 BOCIIHTAHMI:
[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBCHHOMY KYJILTYPHOMY, MCTOPHYECKOMY ¥ Hay9IHOMY HACIIE/MIO, IOHHMAHHA 3HAYEeHUs] XMMAYECKON HAyKH
B JKH3HA COBPEMEHHOTO OGIIECTBA, CHOCOOHOCTH BIALCTH JocToBepHO# HMH(popMalmel O MePelOBIX NOCTINCHIIX H OTKpBITHSX MHPOBOH H

OTeueCTBEHHON XMMHAH, 3aMHTEPECOBAHHOCTH B HAYJHBIX SHAHMAX 06 ycTpoiicTBe MEpa M 00IIECTBa;

2) rpaskAaHCKOro BOCIIHTAHHM:



TPeICTABNEHAs O CONMAIBHEIX HOpMAX { TpaBANax MEXIMIHOCTHBIX OTHOINEHHM B KOJUIEKTHBE, KOMMYHHKATHBHOM KOMIETEHTHOCTH B
OOIIECTBEHHO TI0JIE3HOH, yaeGHOHCCIeIOBATENBCKOH, TBOpUECKOM M APYTHX BHJAX JIeATEeNHLHOCTH, TOTOBHOCTH K pasHoO6pPasHON COBMECTHOM
JIeATeTBHOCTA TPH BBIIONHCHHH y4eGHBIX, T03HABATEIBHBIX 3a/ad, BEITONHEHAN XMMHMYECKHX SKCIECPUMEHTOB, CO3/AHHH yueOHBIX ITIPOEKTOB,
CcTpeMIIeHHs K B3aHMOTIOHUMAHHIO 1 B3AMMOIIOMOIIHA B TIPOIIECce ITOH y4eOHOM AEATENbHOCTH, FOTOBHOCTH OILICHHBATH CBOE IIOBEJICHAE M IOCTYIIKH
CBOMX TOBApHINEN C MO3HIMH HPABCTBEHHBIX 1 [PaBOBBIX HOPM C y4ETOM OCO3HAHMS [IOCIIeACTBUH IIOCTYIIKOB;
3) HeHHOCTH HAYYHOr0 NO3HAHMSL:

O BEIECTBE H XUMHYECKOH peaxkIy, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO pasBUTHA HayKH H

COCTABJISIONIME OCHOBY IUiA TMOHHMAHHS CYIHOCTH HayqHOM KapTHHBI MHpa, MPECTABICHUA 06 OCHOBHBEIX 3aKOHOMEDHOCTAX PasBUTHA
IPUpOIBL, B3aHMOCBSA3AX ICIOBEKa C IIPHPOJIHOI CpeJIof, O POJIM XHMHH B [103HAHHM STHX 3aKOHOMEPHOCTEH;

[HO3HABATEIbHBIE MOTHBEL, HATIPABICHHBIC Ha [I0JIyUeHHEe HOBBIX 3HAHHH 10 XUMHUH, Heo6X0MMBIe s 00BACHEHH s HAOII0/1aeMBIX IPOLECCOB H
SBJICHMI, TTO3HABATENBHOM, uHGOPMAIHOHHOH H qUTATEIbCKOM KyJIBTYPhI, B TOM 9HCIC HABBIKOB CaMOCTOSTENEHOM paboThl ¢ yIeOHBIMY TEKCTaMH,

CIIpaBOYHOM JIHTEPATYPOH, NOCTYITHBIMH TeXHIYECKUMHE CPECTBAMH HH(POPMAMOHHBIX TEXHOIIOTHH;

uHTepec K 00yd9eHHIO U MO3HAHHIO, IF0O03HATELHOCTh, TOTOBHOCTD H CrocoBHOCTE K caMoobpa3oBaHuIo, MIPOEKTHOH B HCCIIeI0BATENbCKOM
JeATENHLHOCTH, K OCO3HAHHOMY BEIOOPY HAIIPABJIEHHOCTH M YPOBHS 06y4eHus B NATBHEHINEM;

4) dopmupoBaHus KyIbTypbl 3/I0POBbS:
OCO3HAHFE IIEHHOCTH YKH3HH, OTBETCTBEHHOTO OTHOIIGHMA K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 370pOBEIA 06pa3s JKHU3HH, OCO3HAHHME IOCIIE/ICTBAM H
HEIpUATHE BPEIHBIX NPUBBIICK (ymoTpeGnenns aIKorojis, HapKOTHKOB, KypeHHs), HeoOXOIMMOCTH cobmomenns npaBun 6€30MacHOCTH TP

O@ﬁgmmﬁﬂ ¢ XAMHAYECKHMH BelecTBaMy B @m.a Hu muom.aumoﬂ JKHU3HH,

5) TpyAOBOro BOCTIHTAHHH:

wHTepec K MpaKTHYECKOMY H3YICHHAIO npodeccuii u TpyZa pasAIHOro po/a, yBa)keHHe K TPyAY U Pe3yIbTaTam TPYJOBOH JeATENHHOCTH, B TOM
ypce Ha OCHOBE TPEMEHEHUs IPEIMETHAIX AHAHW} O XUMHH, OCO3HaHHBIH BEIOOD MHMBHILYaNbHOH TPACKTOPUK TPOIOIKCHMA obpasoBanms C



y4ETOM JIIHOCTHBIX HHTEPECOB U CcII0cOGHOCTH K X¥MHH, OOIIECTBEHHBIX HHTEPECOB 1 notpe6HOCTel, yCTeIHO! npoheCCHOHANBHOM AeATELHOCTH
¥ pa3BUTHA HEOOXOJMMBIX yMEHH, TOTOBHOCTD aIaiTHPOBATHCA B npodeccHoBaIEHOH CPENe;

6) KOJIOrHIECKOr0 BOCTIMTAHMA:

5KOJIOFMUECKH 11e71eco00pasHoe OTHOIIEHNE K NPHPOIC KaK MCTOYHHKY KH3HH Ha 3eMyle, 0CHOBE €€ CYMECTBOBAHH, MOHVMAaHWe IEHHOCTH
30poBoro U 0e30macHoro ob6pasa JKU3HH, OTBETCTBEHHOE OTHOMICHAC K cobCTBEHHOMY (DH3MHECKOMY H ICHXHYECKOMY 310POBBIO, OCO3HaHUE
IEHHOCTH COBTIO(eH s TIPaBHIl 6e3011aCHOTO [ioBe/IeHHs Ipi paboTe ¢ BEIECTBAMH, a TAIKE B CHTYAIUAX, YTPONKAIOIIKX 3I0POBBIO H JKH3HH moyei;

CIIOCOBHOCTH IPEMEHSATh 3HAHMS, TOTyJaeMBbIC IPH y3ydeHHH XAMHH, JULsl PEIIeHUs 3a/1ad, CRSIBAHHBIX ¢ OKPYYKAIOMEH PHPOHON Cpe/IoH, /UL

[IOBBIIIEHHUs YPOBHS SKONOTHYECKOH KyNbTYPEI, 0CO3HAHMSA TJIOGATHHOrO Xapakrepa SKOIOrHIecKHX npobyieM ¥ myTeil WX peIIeHHs MOCPECTEOM
METOIOB XFIMHUH, SKOJIOTHYECKOTO MBIIUICHH)SA, YMCHIA PYKOBOJCTBOBATECA MM B [103HABATEHHOM, KOMMYHUKATHBHOA ¥ COIMANBHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocTaBe MeTanpeiMETHBIX Pe3yNbTaroB BUICIIOT sHauuMble 171 GOPMHPOBAHIS MHPOBO33PCHIA obIneHayJHble OHATHSA (3aKOH, TEOPHs,
TIPHHIIAI, THIOTe3a, akT, CHCTeMa, IIPOLIECC, SKCTIEPUMEHT H JpYTOe.), KOTOpbIE HCTIOB3YIOTCA B eCcTeCTBEHHO-HAYYHBIX yYeOHBIX IIpeMeTax H

O3BOJISIOT HA OCHOBE 3HAHWH W3 ITHX IPEJIMETOB ¢opMupOBaTh MPEACTABICHAC O [(eTOCTHO} HAy9IHOM KapTHHE MHpa, A YHHBEDCAIBHDIC

ydaebHBIC ~ IEHCTBHSA (mo3HaBaTeNbHbE, KOMMYHHKATHBHBIC, peryisTHBHBIE), KOTOpBHIC obecrieuMBaoT  (OpMHpOBaHKE TOTOBHOCTH K
CaMOCTOSATEILHOMY IUTAHUPOBAHUIO 1 OCYIIECTBIICHHIO y4eOHOH NeATENBHOCTH.

To3uaBaTejbHbie yHHBEPCAJIbHbBIC yueGHbIe IeHCTBHN



BazoBbie JOrHYecKHe AeHCTBHA:

YMEHHs MCHOIB30BaTh NPAEMEI JIOTHYECKOTO MBIILICHHA IpH OCBOCHWH 3HAHWM: PacKphIBaTh CMBICT XMMHAYECKUX TOHATHH (BBUIENATH MX
XapaKTepHbIE NPH3HAKH, YCTAHABIMBATH B3AUMOCBI3D C JPYTHMH TIOHSTHAMH), HCIOJIBL30BATh TOHATHI UL 0OBsACHEHHsT OTHEIBHBIX (AKTOB H
SBIICHWI, BHIOMpaTh OCHOBaHHUS M KPHUTEPHH UL kacch(UKanuy XEMHIECKHAX BEIIECTB M XHMHIECKHX peaxiuii, yCTaHaBIHBaTh NPUYAHHO-
CIIeJICTBEHHBIE CBS3H MEk/Ly 00BEKTaM¥ H3yUeHHs, CTPOUTH JIOTHYCCKHC paccy/enns (MHAYKTHBHBIC, IEAYKTHBHBIC, 110 aHAJIOTHH), NeJIaTh BBIBO/IBI

1 3aKIIHOYCHUS,
Ba3oBbie HCCIEA0BATEIbCKHE AeHCTBHA:

yMEHHE UCTIONB30BATh MOCTABICHHBIE BONPOCKI B KAYCCTBE MHCTPYMEHTA II03HAHMA, & TAKKE B Ka4eCTBE OCHOBLI /UL dopMHpOBaHHSA THIOTE3BI
110 POBEPKE TPABHIHHOCTH BHICKa3bIBACMBIX CYICHUHM;

IpHOGPETERNE OIIBITA IO TIAHUPOBAHKIO, OPraHU3AIA 1 [IPOBE/ICHHIO YUEHHUECKHX DKCIICPUMEHTOB, yMEHHC HabIroIaTh 3a XOZIOM Ipoliecca,
CaMOCTOSTEHHO IPOTHO3UPOBATEH €ro pe3ybTar, dopMymHpoBaTh 0GO0IIEHNs ¥ BBIBOBI 1O Pe3yJIbTaTaM TIPOBEAEHHOTO OTBITA, HCCIIEIOBAHMA,
COCTABJIATH OTUET O TPOJIENIaHHOM paboTe.

Pa6oTa ¢ nHdopmanuen:

yMeHHe BHIOHpaTh, aHAIH3HPOBATE H MHTEpIPETHPOBaTh HHGYOPMALMIO PAsIHIHbIX BUZOB ¥ (JOPM MpEJICTAaBICHUS, NOIy4acMyIo U3 pasHBIX
HCTOYHMKOB (HAyYHO-TIONYJIApHAs JIUTEpaTypa XUMHMYECKOT0 COIepiaHus, CIpaBOYHbIC nocoOmsi, pecypcehl VnTepHeTa), KPHTHICCKH ONEHHBATDH
IPOTHBOPEYHBYIO ¥ HEJIOCTOBEPHYIO uHGbOPMAIIHIO;

yMeHHe IPUMEHATH PasIHIHbIe MCTOMbI U 3aIpoChl NIPH IOKCKE H otbope mHGOPMAIMHA U COOTBETCTBYIOIIAX NaHHBIX, HEOOXOMUMBIX IJIA
BHINIOJIHEHUS y4eOHBIX H I03HaBaTEIbHBIX 3a/lad onpe/ieNéHHOro THIIA, npuoGpeTeHre ONbTa B 0BIacTH HMCIOJB30BaHKks WH()OPMAIHOHHO-

KOMMYHHKATUBHBIX TEXHOJIOTHH, OBIAJICHHE KyJIbTYPO¥ aKTHBHOTO HCTIOB30BAHHSA PA3IATHbIX NOHCKOBBIX CHCTEM, CAMOCTOSTENBHO BEIOKPATh ONT

MapHyIo (opMy MpescTaBlenns HHopMalH H WLTIOCTPUPOBATH pelllaeMble 3ajiadi HECTIOKHBIMH CXCMaMH, JuarpaMMaM, JIpyTAMH
dopMamu rpaduKy ¥ MX KOMOHHAIMAMY;

yMEHHE HCIOIIB30BATh ¥ aHANM3UPOBATE B IMPOLIECCE yueGHOM ¥ HCCIEOBATENLCKOM AEATEBHOCTH uH(OpMAaIHIO O BIUIHHH



IIPOMBINICHHOCTH, CENTECKOTO XO3SICTBA M TPAHCIOPTa Ha COCTOSAHHE OKpyKatomell IPHPOJIHOH CPeIpbl.

KoMMyHHKATHBHbIE YHHBEPCAILHbLIE yueOHbIe IeHCTBH:
yMEHHUS 3a/1aBaTh BONPOCH (B xozie Auaiora u (WiH) IHUCKYCCHH) TIO CYIIECTBY obCysiaaeMoit TeMbl, popMyTHpOBATh CBOH MPEIIIOKEHAS
OTHOCHUTEJHHO BBIIOJIHEHHS NpeIIoKEHHON 3a/1a9H;

yMeHHUs. TIPEJICTABIATE MOJIYHCHHbIC pe3ynbTaThl MO3HABATEIBHON JEATCNBHOCTH B YCTHBIX ¥ IHCHMEHHBIX TEKCTax; Aejiarh npe3eHTauio
pe3yJbTaTOB BEHINONHCHHI EMMYECKOro SKCIepuMenTa (1abopaTopHOrO OIIBITa, nabopaTopHO# PaGOTHI IO HCCICAOBAHMIO CBOMCTB BEIIECTB,
yae6HOro IPOEKTa);

yMeHHMsl y4eOHOro COTPYJHAYECTBA CO CBEDCTHHKAM¥ B COBMECTHOM 103HABATENBHON M MCCIEOBaTENbCKOH JeATeNBHOCTA TPH pEIeHAN
BO3HMKAIONMAX NpoGJIeM Ha OCHOBE yd4€Ta OOIMX WHTEPECOB M COIrNIacOBAHMA rosumuit (06CyXIeHus, 0OMeH MHCHHIMH, (MO3TOBBIC IITYPMBD?,
KOOD/IMHAIMS COBMECTHBIX JefiCTBHIA, ONpe/IeICHHE KPUTEPHEB IO OICHKE KauecTBa BHIIOJHEHHON paGOTHI | IPyrHe).

PeryaaTHBHbIC YHHBEPCATBLHbIE yueOHbIe JelicTBHA:

yMeHHE CaMOCTOSTENbHO ompefeNsATh HENH JCATENbHOCTH, [IaHAPOBaTh, OCYIICCTBIATH, KOHTpOJIMPOBaTh ¥ TIPH HEOOXOIUMOCTH
KOPPEKTHAPOBATH CBOIO JIeSITeNBHOCTH, BEIOMPATh ganbonee 3¢ GeKTHBHBIC crioco6pl perneHns yYeOHbIX H [O3HABATENbHEIX 3a/1a4, CaMOCTOATCIHHO
COCTABJIATH HIIH KOPPEKTHPOBATH TIpe/IOKEHHBIH AITOPUTM JEeHCTBUM NPH BHINOTHEHUA jajIaHmi ¢ Y4ETOM MOJIyIeHHs HOBBIX 3HaHuHi 00 H3yJ4acMbIX
06BEKTax — BEMECTBAaX U PeakKiyusix, OUCHABATH COOTBETCTBHE IOJYYEHHOrO pe3ynbraTa 3asBIICHHON 1), YMEHNE HCIIONb30BaTh W aHAIM3APOBATE
KOHTEKCTBI, TIpe/UlaracMplé B yCIIOBHH 3aIaHA#.

IIPEIMETHBIE PE3VJbLTATHI



B cocTaBe IpeAMETHBIX Pe3yIbTaToB 10 OCBOGHHIO 0043aTENBHOTO COMIEPIKaHHA, yCTaHOBIJIEHHOT'O nanHoM denepanbHoi pabouei IpOrpaMMoi,
BBIIENAIOT: OCBOCHHBIC 06y4aronMMuca HayIHbIE SHAHA, yMEHHS H CrOCOOHI IeHCTRHH, crienprIecKre ULt IpeaMeTHOH 061acTH «XuMus», BHIBI

[eATENLHOCTH 110 TOMYYEHHIO HOBOTO 3HAHI, ero MHTEpIpETalHy, NpeoOpasoBaHMIo U NPUMEHEHHIO B DasiMIHBIX YYeOHBIX M HOBBIX
CUTYalusIX.

K xonmy obyyenus B 8 kaacce IIpeIMETHBIE pe3yIbTaThl Ha 6a30BOM ypOBHE JIOJDKHBI OTPXKATH c(hOpMHPOBAHHOCTD Y 06y9arommXCs yMEHHH:

pacKphIBaTh CMBICT OCHOBHBIX XUMHYECKWX TOHATHI: aToM, MOJCKYIa, XUMHYECKMil 3IEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS H HEOJHOPO/IHAsA), BAICHTHOCTD, OTHOCHTEJIGHAs aTOMHas M MOJICKyJIspHAsd Maccs, KOJIMYeCTBO BENIEeCTBa, MOJb, MOJIpHAA Macca,
MAacCoBas IOJsI XMMMYECKOro 3JIEMCHTa B COe/IMHEHAY, MOIPHEIA 00BEM, OKCHIL, KHCIIOTa, OCHOBAHHME, COJb, DIEKTPOOTPHIATENIBHOCTD, CTeneHb
OKHCJIEHHS, XMMUYeckas peaKius, xrnacciUKanys PeaKiyii: peaxiyu COE/IMHEHHS, PEAKIMH PasIOKEHHUS, PeaKIH 3aMeleHns, peakiun oOMeHa,
9K30- M SHAOTEPMHYECKAC PEAKIHH, rernoBoit H3h(EKT PeaKuH, S/PO aToMa, 3JIEKTPOHHBIH CIIO¥ aToMa, aTOMHas opOuTans, paauyc aToMa,
XUMHUECKas CBS3b, MONAPHAs B HEMOJLIpHAsT KOBAJEHTHAS CBSI3b, HOHHAs CBSA3b, HOH, KATHOH, aAHHOH, pacTBOp, MaccoBas I0J BEIIECTBA (mponeHTHAs
KOHIIGHTpaLus) B pacTBOPES;

MJLTIOCTPHPOBATH B3aUMOCBA3b OCHOBHBIX XMMPYECKHX TOHSTHH ¥ IPUMEHSTH 3TH NOHATHS TIPH ONUCAHHY BEIECTB ¥ UX MPEBPAINCHAH;
HCIIONIb30BATH XAMUYECKYI0 CHMBOIMKY UL cocrapiieHus (popMyJI BEIIECTB U ypaBHEHHH XUMHIECKAX peaKIui;

OIpeNeNsThH BaJeHTHOCTE aTOMOB »JIEMEHTOB B GHHAPHBIX COSIMHEHUAX, CTCIICHD OKHC/ICHHS DIIEMEHTOB B GMHAPHBIX COCIHHCHUAX, NpUHAIEKHOCTD
BEIIEeCTB K ONpeieIeHHOMY KIacCy coeMMHEHMH Mo hopMyiaM, BHI XUMHUecKo# cBA3M (KOBaJICHTHAA A HOHHAs) B HEOPTaHAYECKUX COCTTUHCHIAX;
pacKphIBaTh CMbICH [1eproHIecKoro saxoma JI. VI. Menzeneesa: IEMOHCTPHPOBATH [OHHNMAHHE TePUOANIECKON 3aBUCAMOCTH CBOMCTB XMMHYECKHX
5JIEMEHTOB OT HX TOJIOXKCHUA B [lepromMYecKoil CHCTEME, 3aKOHOB COXDAaHEHHs MacChl BEIIECTB, MOCTOSHCTEA COCTaBRa, aTOMHO-MOJIEKYIIAPHOTO
yuaeHust, 3aKOHa ABOTa/PO;

OIICLIBATH ¥ XapaKTepu30BaTh TAOIMIHYIO dopmy Ilepromuaeckol CACTEMbI XUMHYECKHX BEMEHTOB: Pa3NudaTh TOHATHA «IJaBHad noarpynma (A-
rpynma)» # «mobouHas NOArpyIa (B-rpynma)», Maible H GoNbIIAE TEepHOIbl, COOTHOCHIDL 0G03HAYCHAA, KOTOphle HMEIOTCS B Tabmaue
«ITepmoiyecKas CHCTEMa xummaeckux snementos [I. Y. MemneieeBa» ¢ YUCIOBBIMA XapaKTePUCTHKAaMK CTPOCHHUs aTOMOB XAMHWYECKHX DIIEMCHTOB
(cocTaB H 3apsif A1pa, o6Imee YMCIo TEKTPOHOB U PACTIPENCICHHAS HX 110 3JIEKTPOHHBIM CIOSM);

KTacCH(UIMPOBATh XMMUUECKAC SICMCHTEL HeOpraHWJYeCKHe BEIIECTBA, XEMAYecKHe peakiuu (mo 4ueiry u COCTasy y4acTBYIONIMX B PEaKIiy
BEINECTB, IO TEMIOBOMY spdexry);

XapaKkTepu3oBaTh (omucHIBaTh) OOIIHE XAMUYCCKAC CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB, NOATBEpIKas ONMCAHUE MpHUMepaMu MOJIEKYJIAPHBIX
ypaBHEHHH COOTBETCTBYIOIIIX XUMHYECKHMX PeaKIIvi;



IPOTHO3MPOBATh CBOMCTBA BELICCTB B 3ABHCAMOCTH OT HX KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH IPOTEKAHUS XUMHIECKHX npeBpalleHld B
pasIMYHBIX YCIOBHAX;

BEIYHCISTH OTHOCHTENBHYIO MOJNEKYIAPHYIO ¥ MOISPHYIO MAacChl BEIIECTB, MACCOBYIO IOJIO XHMHYECKOTO SEMEHTa II0 dopmyne COeINMHCHHUS,
MACCOBYIO JIOJIFO BEIECTBa B pacTBOPE, IPOBOUTE pacy€ThI O YPaBHEHHIO XUMHYECKOH peaKiluy;

[PUMEHSATh OCHOBHBIC OTEpaliH MBICTATEBHOM IeATeNLHOCTH — aHAIU3 ¥ CHHTE3, CPaBHEHHC, 0606IIeHYe, CACTEMATH3AIMIO, KIACCH(UKAIMIO,
BBIABJIEHUE TIPUYUHHO-CIICICTBEHHBIX CBs3ell — /7S M3YdEHUsl CBOMCTE BEIIECTB H XUMHYCCKUX peaKiii, CTECTBEHHO-HAYTHBIC MCTO/bI [O3HAHUS —
HabIIoIeHHE, H3MEPEHHE, MOJIETMPOBAHHUE, SKCIICPUMCHT (peanbHBIH ¥ MBICTIEHHBII);

cienoBaTh IpaBpjiaM MOJIB30BaHUA XUMHYECKOH TOCY[od M J1abopaTOpHBEIM o6opyoBaHUEM, & TAKKE IpaBHjaM obpamesns C BemMECTBAMK B
COOTBETCTBHM C HHCTPYKIMAMH MO BBIIOIHCHHIO nabopaToOpHEIX XMMHYECKUX ONBITOB IO TIONydeHHI0O ¥ COOHPaHHIO ra3000pa3HBIX BEINECTB
(Bojopofia M KHCIIOpOJa), MPUTOTOBJICHHAIO pacTBOPOB C ompeJeNnEHHOM MacCoBOH noneil pacTBOPEHHOTO BEINCCTBA, MJIaHUpOBaTh W IPOBOAATE
XHMHYECKHe SKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO pacTBOPOB menodeli ¥ KUCIOT ¢ MOMOMIBIO WHANKATOPOB (maxmyc, GeHONpTANCHH, METATOPAHK U

JpYTHE).

K KkoHILy 06ydenns B 9 Kiiacce OPEIMETHBIC pe3y IbTaThl Ha 6a30BOM YpOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTE Y 06 ygaroImxcs YMEHHH:

pacKpEIBaTh CMBIC]T OCHOBHBIX XUMAYECKUX TOHATHN: XMMHYECKHA DIEMEHT, aTOM, MOJIEKyJia, HOH, KAaTHOH, aHWOH, NPOCTOC BEIIECTBO, CIIOXHOE
BEIIECTBO, BAJIEHTHOCTD, 3IEKTPOOTPHIATEILHOCTE, CTereHb OKHCIICHAS, XAMUIeCcKas peaKuys, XuMHIeCcKas CBA3b, TETIOBOM 3 QEKT peaKiuu, MOJIb,
MOJIIpHEIH 06BEM, pacTBOp, SNEKTPOIMTEL, HEIEKTPOIATEI, TEKTPOITMTAICCKAA UCCOLMAIMS, peakiiid HOHHOTO obMeHa, KaTanu3arop, XUMHIECKoe
paBHOBecHe, OOpaTUMBIE H HeoOpaTHMBIE pEaKilyH, OKHMCIHTENLHO-BOCCTAHOBATENIPHBIC PCAKIHH, OKHCJIATENH, BOCCTAHOBHUTENb, OKHCICHUC H
BOCCTAHOBJICHUE, aJJIOTPOIHA, amM(pOTepHOCTh, XUMUYECKa! CBA3D (xoBasieHTHAs, HOHHA, MeTa/UTH4decKas), KpHCTalIHIecKas pelneTka, Koppo3us
METAJUIOB, CILIABBI, CKOPOCTH XUMUIECKON PeaKIuy, MpeIebHO IOy CTHMAA xounenTpauwst I1JIK BemecTBa;

H/LTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XAMAYECKHX TIOHATHH ¥ IPUMEHATH 3TH TIOHATHA P OIIMCaHWH BEIECTB ¥ HX IpeBpalcHui;
HCIIONB30BATH XAMHYECKYIO CHMBOJIMKY JUIA COCTABJICHUA dbopMyIT BEMECTB U ypaBHEHHH XUMHUIECKHAX peaxIuii;

ONpe/eNsATh BAICHTHOCTb M CTENCHB OKHMC/ICHUS XMMHYECKHX 3JIEMEHTOB B COCHMHCHMIX pa3IuyHoOro COCTaBa, NPUHA/UICKHOCTE BEIIECTB K
oTnpe/IeIEHHOMY KIIacCy coemMHEeHMM 1O (opmynaM, BHA XMUMMYECKO) CBA3M (KOBajJeHTHas, HWOHHAdA, MeTalIAYecKas) B HEOPraHWYeCKHX
cOeqUHEeHUX, 3aps/] HOHa IO XAMHUIecKo# (opmyle, XapakTep Cpelbl B BOJHBIX PacTBOpax HeOPraHWdECKHX COEMHEHHUH, THII KPHCTaJTHYECKOH
pelETKHA KOHKPETHOTO BELLECTBA;



pacKphIBaTh CMBICH TleproMYECKOro 3aKoHa JI. I. Menpeneesa JIEMOHCTPHpPOBATh €ro MOHMMAHHE: OIMCHIBaTh ¥ XapaKTepHu30BaTh TabIUIHYIO
dhopmy TepuoU9eCKOH CHCTEMEI XMMAYECKAX IEMEHTOB: pasidarh MOHATHH «rmapHas MoArpynma (A-Tpynima)» H «obounas moarpynna (b-
rpymnma)», Majble u GoJbITHE EPHOB], COOTHOCHTD 0603HaueHus, KOTOpbIe HMEIOTCA B neproIEyecKoi TabnuIe, ¢ YHUCIIOBBIMH XapaKTepUCTHKaMH
CTPOEHHS aTOMOB XAMUICCKIX 5eMeHTOB (CocTaB | 3apsall A/1pa, obIIee YMCIIO IEKTPOHOB M PACTIPECNICHAE HX 110 SNEKTPOHHBIM CIIOAM), 00BACHATD
obLIHe 3aKOHOMEPHOCTH B M3MCHCHUH CBOMCTE SNIEMEHTOB M MX COSIIMHECHHH B MPEJICIax MaJbIX TIEPHOJIOB ¥ TJIaBHBIX MOATPYIL C y4ETOM CTPOCHHA
WX aTOMOB;

kinaccupuIuIpoBaTh XMMUICCKUC 5IeMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMHUECKHEe peakiyy ([0 YMCIy H COCTaBy yYacTBYIOIIMX B peaKiuy
BEIECTB, 110 TernoBoMy dbdexTy, no A3MEHEHHMIO CTeNIeHel OKHMCIICHUA XMMIIECKIX 9]IEMEHTOB);

XapaKTepu30BaTh (ommcHIBaTE) OOMIKE U crienuuecKre XUMHAYCCKUC CBOMCTBA IIPOCTBIX M CIIOXKHBIX BEIECTB, HOJTBEpIKIAs ONMCaHHe IpUMEpamMi
MOJIEKYJIAPHBIX ¥ HOHHBIX ypaBHeHH# COOTBETCTBYIOIIHMX XAMAYECKAX PEAKIHH;

COCTABJIATH yPaBHCHHS 3NeKTPONATAYECKOH JHCCONHAIIH KUCIIOT, mesouel U ColeH, IOHBIC K coKpaléHHbIe YPaBHCHHA peaKi|i HOHHOTO obmena,
ypaBHEHHUs peaKiii, HOJTBEPYKAAIONIUX CYIECTBOBAHAE reHeTHYeCKOH CBI3H MKy BEIICCTBAMA pa3MYHbIX KJIAaCCOB;

pacKphIBaTh CymHOCTD OKUCIHTENBHO-BOCCTAHOBUTEIBHBIX peaxiuii MOCPEACTBOM COCTABIICHIA 3MeKTPOHHOTO OalaHca STHX peaKIui;
JIPOTHO3MPOBATH CBOHCTBA BEIIECTE B 3aBHCHMOCTH OT HX CTPOEHMS, BO3MOXKHOCTH MpOTEKAHMs XUMAICCKAX NpeBpallleHA| B PasIHHbX YCTOBHAX;
BEIMUCIIATH OTHOCHTEIBHYIO MOJIEKYIAPHYIO H MOJSPHYIO MacChl BEIIECTB, MAcCOBYIO JOIIO XAMMYCCKOTO sneMenTa mo ¢opmyse COSTHHCHHA,
MaCCOBYIO JIOJIIO BEMECTBA B PaCTBOPE, IPOBOZUTH PACcYETH IO yPABHEHHUIO XUMHYECKOH peaKIluy;

coGmonaTh IMpaBuia MMOJb30BaHHA xUMUYecKol Tocyod M 1abopaTOpHBEIM 0GopyoBaHHEM, @ TakKe Ipasuia obpainenus C BENECTBAMH B
COOTBETCTBMM C HHCTPYKUHMAMH IO BEIOJHEHHIO J1aGOpATOPHBIX XMMMYECKHX OIIBITOB 110 TONYYEHHIO M COOMPaHHMIO razoo0pa3HbIX BEHIECTB
(aMMHaKa ¥ yTJICKHCIOTO rasa);

OPOBOAUTH PEAKIAH, [IOJITBEPKAAIOIIHE KaueCTBEHHBIA COCTAB PAsNUIHBIX BEIICCTB: PpacIo3HaBaTh ONBITHBIM nyTéM XJIOpHJ-, OpOMWA-, HOMUA-
xapbonar-, docdar-, CAIMKAT- cynbdar-, THIPOKCHI-HOHBL KaTHOHBL AMMOHHS W HOHBI HM3y4CHHBIX METaJIOB, IPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOpPraHWIecKuX BEIECTB;

[IPUMEHSTH OCHOBHBIEC ONEPAIH MEICTATENHHOM JIesTeEHOCTH — aHAJIM3 ¥ CHHTES, cpaBHeHHe, 0000IIeHHE, CHCTEMATH3AIHIO, BEIIBICHHE NPATHHHO-
CHIEJICTBEHHBIX CBsizel — A M3yHCHHS CBOMCTB BEINECTB M XUMHYICCKHX peaKiuii, €CTeCTBCHHO-HAYTHBIC METO/IBl TIO3HAHHMS — HAOIIOJCHHUS,
u3MepeHre, MOICIUPOBAHHE, IKCIIEPHMEHT (PEeQIBHEIH 1 MBICTIEHHBIH).



TEMATHYECKOE IJIAHAPOBAHHE

8 KJIACC

Ne HauMeHOBaHHE Pa3ZENoB ¥ TEM NPOrpaMMBI KonuuecTBO 4acOB DneKTPOHHBIE (umpoBEIe)

n/n Beero Koutpombusie  [IpakTHHeckue oGpasoBarenbHbIC PECyPCH!

paboThI paboTsl
Pazzen 1. IlepBoHauaIbHbIC XHMHYECKAE NOHATHH
1.1 Xumus — BakHas 061acTh eCTECTBO3HAHMA ¥ NpaKkTHIECKOH 5 2 Bu6moteka LIOK
JIesiTeIbHOCTH Ye/IOBEKA https://m.edsoo.ru/7f4183 Tc

1.2 BemecTpa i XUMAYECKHE peaKllni 15 1 Bu6imoteka ITOK
https://m.edsoo.ru/74183 Tc

Htoro no pasjeny 20

Pazgen 2. Baskueiimue mpeAcTaBUTEH HeopraHNYeCKHX BemecTB

2.1 Bosmyx. Kucnopox. Ilonsatne 00 oxcumax 6 Bu6morexa [TOK
rnﬁm“x\ﬁ.mamoo.ﬁ_ﬁmﬁmmqo

2.2 Bonopoa.IlonsTAE O KUCIOTaX 1 COIX 8 1 BuGmuoreka IJOK
rﬁwm“\\E.ommoo.aqE_mmqo

2.3 Bona. Pactsopsl IlonsTHe 06 OCHOBaHMSIX 5 1 1 Bu6moreka IIOK
w:wm”\\a.aamooac\qmﬁquo

2.4 (OCHOBHBIE KIIACChl HEOPraHAICCKHUX CoeTMHeHAH 11 1 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f41837¢

Htoro mo paszieny 30

Pasnen 3. IlepuonnvecKnii 3aKoH H IepuopmvecKas cucTemMa xuMHgecKux 3aemenTos 1. . Menpaeneesa. CTpoenre aToMOB. Xumudeckas CB3b.

O—higag—wﬁcnwonn..n.”uﬂow:‘—dhuu:uv—ﬁ peaKuHH

3.1 TlepuoauyecKuH 3aKOH U IlepropuyecKas CucTeMa 7
xummaeckux snementos 1. U Menpeneesa. CTpoeHHE aTOMa

32 Xwumuueckas CBA3b. OKHCIIATETHHO-BOCCTAHOBHTEIIBHEIC 8

Bubmorexa [TOK
https://m.edso0.ru/7f41837¢

1 bu6motexa IIOK



Ne HauMeHOBaHNUE pa3/elioB B TeM IPOrpamMMbl
/I
peaKiuu
Hroro no paszeny

PesepBHOE BpEMA

OBIIEE KOJIMYECTBO YACOB I10 TPOTPAMME

KonugecTBo 4acoB
Bcero Komrtpompuble — IIpaKTHIeCKHE
paboThI paboTsl
15
3
68 4 5

DnexTponHsIe (E(POBEE)
o6pa3oBaTeNbHbIE PECYPCH!

https://m.edsoo.ru/7f41837¢

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

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



9 KJIACC
Ne HaumeHoBaHHE pa3felioB i TeM IPOrpaMMBbl
/i

Paznen 1. BemecTBo H XHMHYECKHE PEAKIMH

1.1 TloBTOopeHue u yriyGreHre 3HaHWH OCHOBHBIX Pa3/e/ioB
Kypca 8 kiacca

1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMHIECKAX PeaKIlii

1.3 DrexTpomuTHUecKas qacconuanys. XuMUIeCKue peaxiua B
pacTBOpax

Wroro 1o pasaeiy

Pasznen 2. HemeTanibl H HX COeJHHEHH

2.1 OGmas XapakTepHCTHKa XUMHIECKAX DIICMCHTOB VIIA-
rpynnbl. I'anoreHs!

2.2 O6mas XapaKTepHCTHKA XUMUIECKAX SIICMCHTOB VIA-
rpymbl. Cepa U €€ COeTMHCHIS

2.3 O6mas XapakTepUCTUKa XUMUIECKHX SJICMCHTOB VA-
rpynmbl. A30T, pochop ¥ UX COENHHCHH

2.4 O6mas XxapakTepHCTUKA XUMHYIECKAX 3ICMCHTOB IVA-
rpynmel. YIepoa i KpeMHHH B HX COCTMHCHHA
Hrtoro mo pasjaeny

Pazngen 3. MeTa/uibl H MX COCAHHEHHSI
3.1 QO61me CBOWCTBA METAILIOB

3.2 Baxueiimue METAJUIBI U UX COCTUHCHHUA

Htoro no paspeny

Bcero

17

25

16

20

KoHnTpoabHEIE

SnexTpoHHbIE (H(POBLIE)
o6pa3oBaTelbHbBIe PECYPChI

KomnmuagecTBO 4aCOB

[TpakTH9yeckue

paboTHI paboTsl

1 bubmorexa IIOK
https://m.edsoo.ru/7f41a636

bu6muotexa ITOK
https://m.edsoo.ru/7f412636

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

1 Butmiorexa [IOK
https://m.edsoo.ru/7f41a636

Butmmoreka IIOK

https://m.edsoo.ru/7f41a636
1 Bubtmorexa LHIOK

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

Bubmorexa IIOK
https://m.edsoo.rw/7f41a636

bubmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6miorexa LIOK
https://m.edsoo.ru/7f41a636



Ne HanmveHoBaHHUE pa3ZieNioB ¥ TEM NPOrpaMMBl
/1

Pazgen 4. XuMus H OKpy:Kalomas cpeaa
4.1 BemecTBa H Marepuabl B XKH3HH YCIOBEKA

Wtoro mo paszeiy
PesepBHOE BPEMA

OBILEE KOJIMYECTBO YACOB I10 TTPOTPAMME

KomigecTBo 9acOB
Bcero KoHTpOJBHBIC [pakTHYECKHE
paboThI paboThI
3
3
3
68 e 7

InexTpoHHEIe (IE(pPOBHIE)
o6pazoBaTellbHbIEe PECYPCH

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

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



MOYPOYHOE IJIAHHPOBAHHE

8 KJIACC
Ne Tema ypoka KonnuecTBO 4acoB Hara DeKTpPOHHEIE NU(POBbIE
/1 Bcero Komrpomsupie —Ilpakruueckue —H3YHCHHA obpa3oBareNbHBIE PECYPCEI
paboThl paboTs
1 Ilpemver xuMuH. Polb XMMAM B JKH3HH YCIIOBEKA. Tenan Bubmoreka LIIOK
BEIECTBa https://m.edsoo.ru/ff0d210c
2 TlomsTHe O MeTOJaX ITO3HAHHSA B XUMHUH bubmoreka LIOK
https://m.edsoo.ru/ff0d227e
3  Tlpaktuueckas pabora Ne 1 «IIpapmuna paboTel B Bbu6motexa [IOK
7a6OpaTOPHH ¥ IIPUEMEI 0OpaIeHys ¢ 1abopaToOpHEIM https://m.edsoo.rw/ff0d23dc
ofbopyIoBaHHEM)
4  Ypcrsie BemecTsa B cMecH. CriocoObI paszieNieHus cMeceH bubmotreka LIOK
https://m.edsoo.ru/ff0d26ca
5  TIpaxtuueckas pabora Ne 2 «Paszencaue cMmeceit (Ha Bub6miorexa [IOK
TIpEMEpE OYMCTKHA IOBAPEHHON COTIH)» https://m.edsoo.ru/ff0d28c8
6  ATOMEI U MOJIEKYJIBI Bu6morexa IIOK
https://m.edsoo.ru/ff0d2a6c
7  XuMHYeCKue 3JIeMEHTHL. 3HaKu (CHMBOJIBI) XUMUIECKHX Bbu6morexa IIOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8  IIpocThle H CIOKHBIEC BEIECTBa Bubmiorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢
9  ATOMHO-MOJIEKYJIIPHOE yUSHHE Bu6moreka [IOK
https://m.edsoo.ru/ff0d2d50
10 3aKkoH IMOCTOSHCTBA COCTAaBA BEIECTB. XMMUYECKast butmorexa IIOK
dopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2eae
11 OrHOCHTensHAs aToMHas Macca. OTHOCHTENIbHASA Bu6maoreka LIOK
MOJIEKYJIsipHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10/ XUMHAYECKOTO JIEMEHTa B COEIMHEHNHT Bubtnuorexa [IOK

https://m.edsoo.ruw/ff0d350¢c



Ne Tema ypoka KomigecTBo 9acoB JHara DNeKTPOHHEIE IA(POBLIE

/1 Bcero Komtponemble —Ilpaxrmueckme —H3YICHHA 06pa3soBaTeIbHbIE PECYPCHI
paboTsl paboTsl
13 Kommyectno Bemecta. Mons. MosipHas Macca bu6nuorexa LIOK
https://m.edsoo.ru/ff0d5230
14 ®dusHyecKHe H XMMHUYECKHE SBIeHHs. XUMUICeCKas Bu6moreka [IOK
peaxius https://m.edsoo.ru/ff0d37fa
15 IlpusHaky U yCIOBHs NPOTEKAHAS XUMHIECKAX peaxiui butmmorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHs MacCHI BEleCTB. XMUMUYECKHE Bubmmotexa [1OK
ypaBHEHHUs https://m.edsoo.ru/ff0d3b88
17 BoruucieHUs KOJHYECTBa, MAcCEl BEMECTRa 110 Bubimoteka LIOK
ypaBHEHWSIM XHUMHIECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
18 Kaccudukanus XMMAYIECKUX peakui (COeTHHEHHS, Bubmoreka [IOK
pasolKeH¥ s, 3aMeleHns, 00MeHa) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOBR — Y4E€HBIH-IHITHKIIOTICIHACT. Bubmorexa [JOK
O6061meHue 1 CHCTeMaTH3allHs 3HAHIA https://m.edsoo.ru/ff0d40c4
20 KorTpomsnas pabora Nel mo Teme «BemecTsa 1 But6morexa LIOK
XMMHAYECKHE PEAKIHID) https://m.edsoo.ru/ff0d4290
21 Bosayx — cmech rasos. Cocras Bo3ayxa. Kucimopon — bu6motexa IIOK
SNIEMEHT M IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 dusnyYecKHe  XUMHYECKHE CBOMCTBA KUCIOPOJa bub6motexa [TOK
(peakuum okucieHus, ropenue). [lonsrre 06 oxcrmax https://m.edsoo.ru/ff0d4614
23  Croco6bl moNydeHus: KHCI0opo/ia B 1abopaTopHu B Butmotexa [TOK
npoMeIIUIeHHOCTH. [IpuMenenne Kucnopoja https://m.edsoo.ru/ff0d497a
24 Tennosoi 3G (eKT XUMAIECKON pEaKIUy, TOHATHE O Bu6muoteka LIOK
TEPMOXHUMHYECKOM YPABHEHHH, 9K30- H IHIOTEPMUYCCKAX https://m.edsoo.ru/ff0d4790
peaKIusax
25 Tomnueo (#edTh, yroib U MeTaH). 3arpsA3HEHUE BO3/IyXa, Bubauoreka LIOK



Ne Tema ypoka KonugecTBO 9acoB Hata

w/m Beero Komrponbmsie —IlpaxTuueckme —H3YHCHHA
paboThl paboTs!

criocoOBl €ro NpeoTBpaIleHus

26 IlIpaxtmdeckas pabora Ne 3 mo Teme «ITonydeHue u 1 1
cobUpaHKe KUCIOPOJa, H3YUEHHE er0 CBOKCTBY

27 Bopoponx — 3NEMEHT U IPOCTOE BEMECTBO. Haxoxpenne B 1
TPHUPOJIE

28 ®u3puyecKHe U XHMHYECKHAE CBOMCTBA BOJOPOJIA. 1
ITpuMeHEHKE BOJOPO/A

29 TIlomaTHE O KUCIIOTaX M COJAX 1

30 CnocoGbl IOTyYeHHs BOAOPOA B JiabopaTopyH 1

31 Ilpaxtudeckas paGora Ne 4 o Teme «lloiyuenne A 1 1
coGupanue BoIOPOJia, H3yYCHUE ero CBOHCTBY

32 MomnapHEIi 065EM ra3os. 3aKoH ABOTaipo 1

33 Beruuciaenus o6béMa, KOITMYECTBa BEIECTBa ra3a no ero 1
W3BECTHOMY KOJIMYECTBY BEIIECTBA MK 00BEMY

34 BrouauciaeHus 00bEMOB Ia30B 110 YpaBHEHHUIO Peakiiy Ha 1
OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHHH ra3oB

35 ®uspyecKue U XMMHIECKHe CBOMCTBA BOJBL 1

36 Cocras ocHopanuii. [logsTHE 00 HHAUKATOPAX 1

37 Bopa Kak pacTBOpHTeNb. HackINEeHHbIE B HEHACKIIICHHBIC 1
pacTBOpBL. MaccoBast 10N BEIIECTBA B PaCTBOPE

38 Ilpaxtuueckas paGora Ne 5 o Teme «IIpuroToBineHue 1 1

DneKTpoHHbIe TH(POBEE
obpa3oBarenbHEIE PECYPCEL

https://m.edsoo.ruw/ff0d4c4a

Bubmuorexa LJOK
https://m.edsoo.ru/ff0d4ae2

bubmiorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bubmaorexa [IOK
https://m.edsoo.ru/ff0d4dd0

Bu6moteka [JOK
https://m.edsoo.ru/ff0d50d2

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

Bubmorexa [JOK
https://m.edsoo.ru/ff0d4f42

Bubtmmoreka LIOK
https://m.edsoo.ru/ff0d542¢

bubmuorexa [IOK
https://m.edsoo.ru/ff0d55a0

Bubmaorexa [TOK
https://m.edsoo.ru/ff0d5708

Bu6moteka LIOK
https://m.edsoo.rw/ff0d587a

Bubmoreka [IOK
https://m.edsoo.ru/ff0d59e2

Bubmrorexa [HOK
https://m.edsoo.rw/ff0d5b40

Bubmuorexa [TOK



39

40

41

42

43

44

45

46

47

48

49

50

Tema ypoxa

pacTB CPOB C ONpENeNEHHON MacCOBOM JoeH
pacTBCPEHHOTO BEIIECTBaY

Kontpoienas pabora Ne2 mo teme «Kucnopoa. Boxopos.

Bopa»
Oxcuzir: cocTas, KiIaccH(bHKalsi, HOMEHKIATYpa

ITonmy<eHre 1 XMMUYECKHE CBOWCTBA KHCIIOTHEIX,
OCHOBHBIX ¥ aM()OTEpPHBEIX OKCHIIOB

OcHoBaHuA: cocTaB, KiaccH(bUKaIys, HOMEHKIATypa
Ilomy4deHue U XUMHYECKHE CBOMCTBA OCHOBAHMMN
Kucnotsl: cocras, knaccupuxanys, HOMEHKIATypa
ITomygeHue 1 XUMHYECKHE CBOMCTBA KHCIIOT

Comu (cpennue): HOMEHKIIATYpa, CIIOCOOHI ONydeHH S,
XHUMHYECKHE CBOMCTBA

IIpaxTrueckas pabora Ne 6. Pemmenue
SKCHEPHMEHTANIBHBIX 3a1a4 0 TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIUHEHUM»

I'eneTHyeckas cBA3L MEXK/IY KiIacCaMHu HEOPraHUYECKHX
COoeIHHEHAH

O600mIenye ¥ cucTeMaTU3anus 3HAHUN

KontponsHas pabota Ne3 o Teme "OCHOBHEIE KI1acChl

KonmuecTBo 9acor

Bcero KonTponsHEbie
paboTsl

IIpaxTrueckue
paboTh1

Hara
H3Y4YCHHUS

OnekTpoHHEIE H(poBLIE
00pa30oBaTEILHEIE PECYPCHI

https://m.edsoo.ru/ff0d5eba

bubmorexa IIOK
https://m.edsoo.ru/ff0d6342

butmiorexa IIOK
https://m.edsoo.ru/ff0d664e

Bubmaoreka IIOK
https://m.edsoo.ru/ff0d664e

Bubmuotexa ITOK
https://m.edsoo.ru/ff0d67ca

bubmoreka IIOK
https://m.edsoo.rw/ff0d67ca

bubmaoreka IIOK
https://m.edsoo.ru/ff0dfee2

bubmiorexa IIOK
https://m.edsoo.ru/ff0dfee2

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

BubmoTeka ITOK
https://m.edsoo.ru/00ad9b7c

bubmiorexa LIIOK
https://m.edsoo.ru/00ad9a50

bubmiorexa IJOK
https://m.edsoo.ru/00ad9cb2

bubmorexa [IOK
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