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MOSICHUTEJIbHAS 3AIIUCKA

IIporpaMma MO XHUMHM Ha YPOBHE OCHOBHOrO 00miero o00pasoBaHus
cocTaBTeHa Ha OCHOBEe TpebOBaHWM K pe3yibTaTaM OCBOEHHS OCHOBHOW
- 5pasoBaTeNbHOM NPOrpaMMBl OCHOBHOTO OONIET0 00pa30BaHysl, IPEACTABICHHBIX
B ®I'OC 000, a Takke Ha OCHOBe (enepanbHON padouel NpOorpaMMbl
BOCIIMTAHMS U ¢ YYETOM KOHIEILMH [IperofaBaHus yueOHOoro npeamera « XumMus»
B 00pa3oBaTeNbHBIX Opranusanusax Pocculicko Oenepanuy.

[IporpamMma MO XMMUH [JaéT NPENCTaBIEHME O LEJsAX, OOLIel cTpareruy
0OyueHHs, BOCIHTAHMS ¥ pPa3BUTUS OOYYAlOIMXCS CPEACTBaMU y4ebHOro
nmpeaMeTa, — YCTaHABIMBAeT  00s3aTesbHOS peaMETHOE COIEpIKaHue,
IIpefycMaTpuBaeT paclpeliefieHde €ro Mo KiaccaM U CTPYyKTYPHpOBaHHE MO
pasfielaM W TeMaM IpPOrpaMMbl IO XUMHUH, ONpPENNSeT KOIWYECTBEHHLIE U
KaueCTBEHHBIE XapaKTepPUCTUKH COIepIKaHusl, PEKOMEHIyEeMY O
MOCIEIOBAaTENbHOCTh M3Y4YeHHS XHMUU C y4ETOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsi3el, JIOrMKM y4eOHOro mporecca, BO3PACTHbIX
ocoBeHHOCTE! OOydYaroIuXcsi, ONpenenseT BO3MOXHOCTH MpeameTa As
peanyzanyi TpeGOBaHMHA K pe3yJbTaTaM OCBOEHHs OCHOBHOW 00pa3oBaTelbHOH
IIPOrpaMMBbl HA YPOBHE OCHOBHOIO 00IIero o0pa3oBaHusi, a Takxe TPeOOBaHUHU K
pe3yabTaTam 00ydeHUs] XMMHK Ha yPOBHE LIeJIel U3YUeHUS NPeIMeTa i OCHOBHAIX
BUIOB Y4eOHO-TIO3HABATENLHON MeSTeIBHOCTH OOydaroIerocs MO OCBOEHUIO
y4eOHOTO CoepKaHus.

3HaHWE XUMMH CIY)KWT OCHOBOW Uil (GOpMHpDOBaHMs MHPOBO33PEHUS
06yuaroerocs, ero MpeACTaBIeHUH O MaTepUalbHOM EIUHCTBE MUDA, BAKHYIO
pONb UTparoT (GopMUpyeMble XMMHEH IpPENCTaBlIeHHs O B3aMMOINPEBPALIEHUsX
5HepruM U 06 SBOJIOLMU BELIECTB B MPUPOJE, O IyTSX pPeLIeHHs IModaibHbIX
npo6ieM yCTOMYHMBOrO DPasBHTHS 4YeJOBEYECTBA — CBHIPHEBOM, SHEPreTHHEeCKOH,
MTUIIEBOM U SKOJOTMYECKOH 0€30IacHOCTH, IPODJIEM 3IPaBOOXPAHEHNUS.

W3y4ueHue XUMUM:

CIIOCOOCTBYET — peanu3allid  BO3MOXHOCTEW Ul  CaMOpasBUTHA U
(OpPMUpPOBaHUs KyIbTYpPBI THNYHOCTH, €€ 001IeH ¥ (yHKIHOHATBEHON IPaMOTHOCTH;

BHOCWUT BKJaX B (OPMHMPOBAHHE MBILUIEHHS U TBOPUECKMX CMOCOOHOCTEH
OOy4aroIUXCs, HABBIKOB KX CaMOCTOSTENBHOM y4eOHOM  [esTeNsHOCTH,
SKCIIEPUMEHTANBHBIX U WCCIEeNOBAaTeNbCKUX YMEHHH, HEOOXOAMMBIX Kak B
TIOBCEIHEBHOM XH3HH, TaK U B MPOPECCHOHAILHOM NEATEIBHOCTH;

3HAKOMUT CO CHENM(MHUKOA HAYIHOrO MBIIUICHNS, 3aKNaJbiBaCT OCHOBBI
IIE€JIOCTHOTO B3IJIsa Ha €IUHCTBO MPUPOIBI U UETIOBEKA, SIBJIIETCS OTBETCTBEHHbLIM
3TanoM B GOPMHUpPOBAHUH €CTECTBEHHO-HAYIHON IPaMOTHOCTH 00y4arOLIHXCS;



CIIOCOGCTBYET (HOPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHHUS K ECTECTBEHHO-
HAYYHBIM 3HAHWSIM, K IPUPOJE, K 9EJIOBEKY, BHOCHUT CBOU BKJI4] B SKOJIOTMYECKOE
obpazoBaHue 00yJaroIIUXCs.

JlaHHBIe HamnpaBleHuss B OOy4YEHHM XHMUH OOECHEedYMBAIOTCS CHELU(UKON
colepXKaHusi yuyeOHOro IpenMeTa, KOTOPHIA  SBISIETCS — MEIarorvvecKky
3 ATITUPOBAHHEIM OTpaXKeHHEM 0a30BOM HayKM XMMUU Ha ONPEACIEHHOM dTarne e€.
Pa3BUTHIL.

Kypc XdMHK Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOEHME OOYYAIOIIMMUCS CHUCTEMBI NEPBOHAYANBHBEIX IIOHATHM XWMHHM, OCHOB
HEOPraHWYEeCKOM XMMHH M HEKOTOPHIX OTHENBHBIX 3HAYUMBIX [OHATHH
OpraHVYEeCKOU XUMUH.

CTpyKTypa COZep)XaHHs MPOrpaMMbl IO XUMUM CHOPMUPOBaHa Ha OCHOBE
CHUCTEMHOro moaxona k e€ usydenuro. ColepikaHue CKJIaJbIBAe€TCs K3 CUCTEMBbI
TIOHSTUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI NOHATUHN O XUMUYECKON
peakuyn. OO6e 3TH CUCTEMBl CTPYKTYpHO OpraHM30BaHbl IO MPUHLHIY
TI0CJIEJOBATENHLHOTO Pa3BUTUS 3HAHUN Ha OCHOBE TEOPETHYECKHUX IPEACTABIECHUH
pa3HOrO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHKS,

— ITepuomuueckoro 3akoHa JI. 1. MeneneeBa Kak OCHOBHOTO 3aKOHa XUMUU;

— Y4eHHUS O CTPOSHUH aTOMa ¥ XMMUYECKOM CBA3H;

— nOpeicTaBleHUN 00 DIEKTPONUTHYECKOM NUCCOLMAUMK BEIUECTB B
pacTBOpax.

Teopernyeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OMIUPUYECKH
TONy4EeHHBIX ¥ OCMBICIIEHHBIX (PaKTOB, Pa3BUBAOTCS MOCIEN0BATENBHO OT OJHOIO
YPOBHS K JIpYyroMmy, BBINONHSS OYHKIMU OOBACHEHHS U MPOrHO3UPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXXHOCTEH IIPAKTMYECKOrO MPUMEHEHHs U IONy4eHUs
M3y4aeMbIX BELLECTB.

OcBoeHue MpPOrpaMMBl [0 XHMHHM  CIIOCOOCTBYET  (POPMUPOBAHUIO
MPEICTABIECHNAS O XUMUYECKOH COCTABNAIONIEN HAYYHON KapTHHB! MUPA B JIOTHKE
¢ CHCTEMHOM IPHUPOIBI, IIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHHIO W
METONaM IIO3HaHMS B Hayke. M3ydyeHue XMMHM NPOUCXOIUT C TpUBIeYEHHEM
3HAHWH K3 paHee WU3YUCHHBIX y4eOHBIX mpeaMeroB: «OKpyxaoomul MUp»,
«Buonorus. 5—7 knaccei» U «Pu3nKa. 7 KiIaccey. _

Ilpy wu3ydYeHWM XUMHU IIPOMCXOMUT (OPMHMPOBaHME 3HAHUN OCHOB
XUMHUYECKOM HAYKH KaK OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKON
NeSTeNbHOCTY YeJOBEKa M KaK OHHOTO W3 KOMIIOHEHTOB MUPOBOHW KYJbTYDBHI.
3agaua y4eOHOro mpeaMeTa COCTOUT B (DOPMMPOBAHHMH CHCTEMbI XHMUYECKUX
3HAHUM — BakHENIUX (aKTOB, IOHATHH, 3aKOHOB M TEOPETUYECKHUX MOJIOKEHHUI,
JOCTYNIHBIX 0000meHui MHUPOBO33PEHYECKOr0 XapakTepa, s3blka HayKd, B



IPUOOIIEHUM K HAyyHBIM METOXAM IIO3HAHMs IPH H3YYCHUM BELIECTB U
XUMMYECKUX peaKiyif, B GOpPMHUPOBAHUY M PA3BUTHH TO3HABATEIBHBIX YMEHUN U
UX TpPUMEHEHWH B Yy4eOHO-IIO3HABATEIbHOW U Yy4eOHO-KCCIIENOBATENBCKOM
NesTeIbHOCTH, OCBOEHHMM IpaBuUi 0e30macHOro oOpallleHHs C BELIECTBaMH B
MIOBCEHEBHOM KU3HH.

[Ipy W3ydeHUN XUMUM Ha ypOBHE OCHOBHOIO OOLIEro 00pa3soBaHus BaKHOE
3HaYSHUe MPUOOPENy Takue LIelH, KaK:

— ¢opMEpOBaHKE HHTEIUIEKTYyalbHO pa3BMTOH JIMYHOCTH, [OTOBOM K
caMOO00Pa30BaHKI0, COTPYIHUYECTBY, CAMOCTOSATEIBLHOMY MPUHATHIO DELICHUH,
CIIOCOOHOM aIalITHPOBATHCS K OBICTPO MEHSIOILMAMCS YCIOBUAM KU3HU;

—  HampaBleHHOCTb OOydYeHHS Ha  CHUCTEMAaTHYecKoe MNproOdleHue
o0ydJaronuxcss K CaMOCTOSTENbHON IIO3HABAaTENbHON MAEATENbHOCTH, HAyUHBIM
MeToJaM TO3HaHMs, (GOPMHUPYIOIIAM MOTHBAIMIO K pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue YCIOBHH, CITIOCOOCTBYIOLIMX NPHOOPETEHUIO 00y ArOLIMMUCS
OMBITA pPa3sHOOOpa3HON NEeATETBHOCTH, NMO3HAHMUS M CaMOIIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHLMM), UMEIOIUX YHUBEPCANLHOE 3HAYEHUE [JIs
Pa3IUyYHBIX BUAOB AEITEIBHOCTH,

— (GopmupoBaHue oOmeld (QYHKUMOHAIBHOM M E€CTECTBEHHO-HAYYHOH
IPaMOTHOCTH, B TOM 4HCIe YMEHHH OOBACHSTE U OLEHMBATH SBICHUS
OKPYXAIOIETO MUpa, UCIIONB3ysS 3HAHUS U ONBIT, MOJYYEHHbIE MpU U3yYeHUU
XMMHHM, TPUMEHSTH WX [pPU PpEIIeHWH NpOoOIeM B IIOBCEIHEBHON JKH3HM U
TPYAOBOU AEATEIBHOCTH,

— dopwmupoBaHde y O00ydalomMXCs TYMAHHUCTHYECKMX OTHOMLIEHUH,
[OHMMAaHHS LEHHOCTH XWMHUYECKHX 3HAHHH Ui BBIPaOOTKM 3KOJOTMYECKH
11€1€CO00Pa3HOro IMOBEHNEeHUS B OBITY X TPYHAOBOM [EATENBHOCTH B LENSX
COXpaHEHUs CBOETO 300POBBs ¥ OKPYKAFOIIEH IPUPOAHON CPEIBI,

— pa3BUTHE MOTHBALUM K OOydYEHUIO, CIIOCOOHOCTEM K CaMOKOHTDOJO |
CaMOBOCIINTAHMIO Ha OCHOBE YCBOCHMS OOIICUETOBEYECKUX  LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPOQUIIL W HaIPaBIEHHOCTH HallbHEHIIEr0
o0y4eHus.

OO0lee 4YHCIO YacoB, OTBEAEHHBIX M H3YYEHHS XVMHMM Ha YPOBHE.
OCHOBHOTO 0611ero o0pasoBanusi, coctanseT 136 gacos: B 8 knacce — 68 4acos (2
yaca B HeJleNio), B 9 kiacce — 68 gacoB (2 yaca B HEEIIO).



COAEP/KAHUE OBYUYEHUS

8 KJIIACC

IlepBoHayaIbHbIEe XHMHYECKHE NOHATHS

[Ipenmer xuMuu. Poib XMMUY B KU3HM YeJIOBEKa. XUMHUs B CUCTEME Hayk.
Tena u BemecrBa. Dusnyeckue CBOMCTBA BELIECTB. ArperartHoe COCTOSHUE
BemiecTB. [IoHsSTHE O MeTONax MO3HaHWsI B XMMHM. UMCTBIE BELIECTBA U CMECHU.
Croco0bl pa3aeneHus CMeCcei.

ATOMBI ¥ MOJNEKYyJIbl. XUMHYecKue 37eMeHThl. CHUMBONBI XUMUYECKUX
371eMeHTOB. [ IpoCThie U CII0XKHBIE BEIeCTBa. ATOMHO-MOJIEKYISPHOE YUEHUE.

Xumugeckas Gopmysia. BaleHTHOCTP aTOMOB XUMWUYECKHX JJIEMEHTOB.
3aKkOH T[IOCTOSHCTBA COCTaBa BellecTB. (OTHOCHTENbHAs AaTOMHAs —Macca.
OTtHocuTeNbHas MOJIEKyJIsipHas Macca. MaccoBas [0 XUMUYECKOro 3JI1EMEHTa B
COEUHEHHUU.

KonnuectBo BemecTBa. Monb. MoiisipHas Mmacca. B3auMOCBsI3b KONMYECTBa,
Macchl W 4YMCIa CTPYKTYPHBIX €IUHHI Bemlectsa. Pacuérel mo (dopmynam
XUMUYECKUX COSIUHEHUH.

QusnuecKye ¥ XUMHYECKUE SBICHUI. XUMUYECKas peaklus u e€ IMPU3HaKU.
3aKOH COXpaHEHHS MacChl BELIECTB. XUMH4ecKue ypaBHeHus. Knaccuduxanus
XUMUYECKUX peakuuil (CoeIuHEeHNs, pa3ioKeHHUs], 3aMelleHUs, OOMEeHa).

Xumuyeckuii IKCREPpUMEHN:

3HAKOMCTBO ¢ XMMUYECKOW IMOCYAOH, MpaBuiamMu pabdoThl B 1adopaTopuu u’
npuémamu obpallleHusd ¢ 1abopaTopHBIM 000pPYIOBAHUEM, U3YUYEHHE U ONUCAHKUE
Gu3M4ecKUX CBOWCTB OOpa3LOB HEOPraHWYECKWX BELIECTB, HaOI0IeHUe
dusuyeckux (IUTaBIeHUE BOCKa, TasHUE JIbJa, pacTUpaHue caxapa B CTYIIKE,
KUTIEHUE W KOHICHCALUs BOJBI) U XUMUYECKMX (TOPEHUE CBEYH, NPOKAIUBAHKE
MEHOM MPOBOJIOKU, B3aUMOJIEHCTBIE MeNa ¢ KHCIOTOH) sIBIeHUH, HabaroneHue 1
OIKCaHWEe IPU3HAKOB IMPOTEKaHHUsS XMMUYECKUX peaKkUud (pasjioxkeHue caxapa,
B3aUMOJEMCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pas3joXeHHUe TMAPOKCUAA
menu (II) mpu HarpeBaHWH, B3aMMOIEHCTBUE XKeje3a ¢ pacTBopoM conu menu (1I),
W3y4eHHEe CIIOCOOOB pa3/ielIeHus] CMecei: ¢ IMOMOLIBIO MarHWTa, (PUIbTPOBAHUE,
BBINTApUBAHUE, TUCTWUISAIHS, XpOMaTorpadus, IPOBEIEHUE OUUCTKY [IOBAapEHHOH
cony, HaOMIOAeHWe U  ONUCaHWe  pPe3yJbTaTOB  IPOBEACHMS  OIbITa,
WUTFOCTPUPYIOIIEr0 3aKOH COXPaHEHMs MacChl, CO3JaHHe MOJENel MOIeKyIT
(11apOCTEPIKHEBBIX).

' Baxnejlinue npeAcTaBUTEH HEOPraHHYECKHX BelleCTB

Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucinopon — 3J€MEHT U MPOCTOE
BellecTBO. HaxoKIeHWe KHCIOpOoda B MpHpOne, (QU3MUSCKHME U XUMHUYECKHE
cBoiictBa (peakumu ropenus). Oxcuusl. [Ipumenenue kucnopoga. CrocoOsl



MONydYeHMs Kuciopoma B JabopaTopuu U INPOMBIIUIEHHOCTH. Kpyrosopor
xucioposaa B npupoze. O30H — aoTponHas MOAUMUKALKSL KUCIQPOJa.

TemoBoii 3PQeKT XUMHUECKOH peakUyuH, TEPMOXUMHUYECKUE YPaBHCHMUS,
3K30- ¥ JHIOTEPMHYECKHE peakuuy. TONNHBO: Yrojib W METaH. 3arpsisHeHHe
BO3/yXa, yCUIIEHHE TApHUKOBOro 3¢ deKTa, paspyleHre 030HOBOIO CIIOs.

Bomopon — dJeMeHT W IpOCTOe BemlecTBO. Haxoxrmenwe Bomopona B
npupone, O¢u3NYECKWE U XHMHYECKHME CBOHCTBA, INPUMEHEHHE, CrOCOOH
nony4eHus. Kucnorsl u comnu.

MosipHBlii 006EM ra3zoB. Pacu€Tsl 10 XUMUYECKUM YPAaBHEHUSIM.

dusnuyecKkre CBOWCTBA BOABL. Boga Kak pacTBOpUTelb. PacTBOpLI.
HacelleHHble ¥ HEHACHIIICHHbIE PacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi [oJIs BelIecTBa B pacTBope. XUMUYECKUe cBo¥cTaa BoAbl. OCHOBaHMS.
Pons pacTBOPOB B MPHUPOLE U B XKHU3HH 4eloBeka. KpyroBopoT BOBI B NMPUPOJIE.
3arpsi3HeHre IPUPOAHBIX BoJ. OXpaHa ¥ 0YMCTKA IPHPOIHBIX BOA.

Knaccudukanus Heopranudeckux coemunenud. Oxcunsl. Knaccuduxanus
OKCHJIOB:  cojeo0pasyromnde (OCHOBHBIE, KHUCIOTHBIE, aM(OTEPHBIE) U
geconeobpasyromue. Homenknarypa OKCHZOB. DHU3WYECKHME U XUMUYIECKHE
cBoiicTBa okcunoB. [Tonyuenve OKCHIOB.

OcHoBanus. Kiaccubukanuss OCHOBaHMM: LIENOYM M HEPacTBOPHUMBIE
ocHOBaHusl. HoMeHkIaTypa OcHOBaHHMHA. DU3MUYECKUE U XHMHUYECKHE CBOWCTBA
ocHoBauui. [TomyyeHrue OCHOBaHHUH.

Kucnotel. Knaccudukanus xkucinor. HomeHknarypa Kucior. Ou3nyecKue u
XAMHYECKHe CBOMcTBa KHCNOT. Psn aktuBHocTH MetautoB H. H. bekerosa.
[Homy4yeHue KUCIoT. | |

Conu. Homenxkiatrypa coneir. Puznueckue U XUMHUYECKHE CBONMCTBA COJIEH.
ITomyueHue conew. _

["eneTruecKas CBSI3b MEXIY KjacCaMy HEOPTaHWYECKUX COEMHEHHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeacieH)e COAEePKKaHus KUCIOPOoJa B BO3/yXe, IOJNYyUEHUE,
coOMpaHye, paclliO3HaBaHWEe WU W3y4YeHHe CBOMCTB KHUCIOpOJa, HaOIOAeHUEe
B3aUMOJENCTBHS BEIIECTB C KUCJIOPOAOM U YCIOBUS BO3HHUKHOBEHUS U
IpEKpaIeHusl TopeHus (mokapa), O3HaKOMJIEHHE C obpasuamu OKCHUIOB ¥
ONMCaHWEe WX CBOMCTB, IMOJy4YeHUE, COOMpaHUE, pAaclO3HABaHWE U W3YUEHUE
CBOMCTB Bomopoza (ropeHue), B3auMojeiicTeie Bojopona ¢ oxcuaom Mmemu (II)
(BO3MOXXHO KCIIONB30BaHUE BUICOMATEPUaIoOB), HabmoaeHe 00pasoB BEIECTB
KOJIMYECTBOM 1 MOIIb, HCCIEIOBaHUE OCOOEHHOCTEW DACTBOPEHHUSI BELIECTB c
pasIUYHOM pPacTBOPUMOCTHIO, IIPUTOTOBIEHHE pAacTBOPOB C OMNpeNeN€HHON
MAacCOBOM JI0JIel pacTBOPEHHOIO BeIlleCTBAa, B3aUMOIENCTBUE BOABI C MeTalllaMu
(maTpyieM W KambnueM) (BO3MOXHO  HCIIOJIB30BaHUE BUIEOMATEPHUANIOB),



X“CCIIENOBaHUE O0pa3lloB  HEOPraHWYECKUX BEIIECTB DPaslU4HbIX KJIACCOB,
HaOJIIOIeHHe U3MEHEHUS! OKPacKU MHIMKATOPOB B pacTBOPaX KUCIOT U ILLIEIOUYEH,
n3yyeHrne B3amMoneicTBus okcuna menu (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KHACJIOT C METa/llaMH, peaKkuuil HeHTpanuzaluy, MOJMy4YeHHE - HePaCTBOPUMBIX
OCHOBaHMM, BBEITECHEHHE OJHOTO MeTaia APYyTHM K3 pacTBOpa COJH, pelleHue
SKCIEPUMEHTANBHBIX 3aJa4y II0 TeMe «BaKHEHIIMe KJIacChl HEOPraHWYECKUX
COEUHEHUNY.

Ilepuonuuecknii 3axon u Ilepnogmveckasi cHcTeMa XHMHYECKHX
sjaemenToB JI. M. MengeneeBa. Crpoenne aToMoB. XHMHUYECKasi CBHA3b.
OKHCIHTEILHO-BOCCTAHOBHUTEIbHbIE PeaKLHH

[TepBble TIOMBITKUA KiIaccHDUKALUU XMMHWUYECKUX 31eMeHTOB. [lomsatue o
IPYNIax CXOOHBIX DJJEMEHTOB (ILIENOYHblE K ILEJIOYHO3EMENbHBIE METAIIb,
rajoreHbl, HHEPTHBIE Ia3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHbIE OKCUIbI-
Y TUJIPOKCHIBI.

[Tepuonuueckuii 3axoH. [leproauyeckas cucTeMa XUMUYECKUX 1eMEHTOB [l
U. Menneneera. KopoTkonepuonHas W JANUHHONEpuodHas  (HOpMBI
ITepuonnyeckoii cuctemsl xumudeckux anemeHtoB [, M. Menneneesa. Ilepross!
¥ Tpynnbl. @Ou3MYECKUd CMBICH IOPSAKOBOTO HOMEpa, HOMEPOB IE€pUoda U
rpynmsl 3IEeMEHTa.

Ctpoenue atoMoB. CocTaB aTOMHEIX siaep. M3oronsl. Dnexrponsl. CTpoenue
SNEKTPOHHBIX 00ONOYeX aTOMOB TepBBIX 20 XMMHYECKHX 3JEMEHTOB
[Tepuomuueckoit cucremsl [I. Y. MenneneeBa. XapakTepucThKa XWMUYECKOIO
3JIEMEHTa T10 ero nojoxeHuto B [lepuonuyeckoii cucreme /1. Y. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XHUMUYECKUX 3JIEMEHTOB,
METAJNINYECKUX ¥ HEMETAUIMYECKUX CBOMCTB 10 IpynIam U NepUuoaamM. ,

3unagenue [lepuoauyeckoro 3akoHa U Ileproanyeckol CUCTEMBI XUMUYECKHX
3JIEMEHTOB JUIsl pa3BUTHs Hayku M mnpaktuku. [, Y. Mennenees — y4€HbIM U
rpaKJaHuH. .

Xumudeckas cBs3b. KoBaleHTHass (IonspHas M HENOJIApHas) CBA3b.
DNEKTPOOTPHLIATEIEHOCTh XUMUYECKUX 37I€MEHTOB. VloHHas ¢Bs3b.

Cremesp  oxucneHus.  OKUCIMTENHHO-BOCCTAHOBUTENBHBIE  peaKLUy.
[Tporecchl OKUCIEHUS U BOCCTaHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumerm:

U3ydeHrne OOpa3lOB BEIIECTB META/UIOB W HEMETallJIOB, B3aWMOJEHCTBUE
TUOPOKCHUIA IIMHKA C PAcTBOpPAMK KHUCIOT MW ILEJIOYeH, MPOBEAEHMUE OIBITOB,
AIUTEOCTPUPYIOIIAX — TPUMEPBl  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX — PEaKIWH
(ropenue, peakiyy Pa3IOKEHUsI, COSIUHEHUS).

Mesrcnpeomemmusie ceasu



Peanu3anusi MeXIPEIMETHBIX CBs3edl NpU M3YYEHUM XUMWM B § Kiacce
OCYLIECTBISETCS 4epe3 MCIONb30BaHME KakK OOMIUX eCTeCTBEHHO-HAYYHBIX
OHATHH, TAK W TOHSTHM, SBISIOMMXCS CUCTEMHBIMU JUIs OTAEIBHBIX NPEAMETOB
€CTECTBEHHO-HAY4YHOr'O 1IMKIIA.

O6111e ecTeCTBEHHO-HAayUHble MMOHATUS: HAY4YHBIA (aKT, IMIIOTE3a, TEOPHS,
3aKOH, 4aHaIW3, CHUHTE3, KiacCHQUKaUys, NepUOANYHOCTh, HabmwoaeHue,
3KCIIEpUMEHT, MOJEIUPOBaHKe, H3MEPEHHE, MOJIENb, SIBICHUE.

®u3yuKa: MaTepusi, aroM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI,
W30TOIEI, PAIMOAKTUBHOCTH, MOJIEKYJNIA, SJIEKTPUYECKUNA 3apsil, BEIIECTBO, TEJO,
06BEM, arperaTHOe COCTOSHUE BEILECTBa, ra3, GU3MYECKHe BEIWYHMHbI, €AUHUIIBI
H3MEpEHNs, KOCMOC, TTaHeThl, 3883161, ConHIe.

Buonorus: poTocuHTe3, ObIXaHue, 6ruocdepa.

Ieorpadusi: atmoctepa, ruppochepa, MuHepaibl, TOPHbBIE IOPOJB,
T1071€3HEIE UCKOMaeMBbIEe, TOILINBO, BOAHBIE PECYPCHL.

9 KJIACC

BeiecTBO H XHMHYeECKasi peaKIus

Ilepronuueckuii 3akon. [leproauyeckas CuCTeMa XMMHUYECKUX 31eMeHTOB [l
1. Menneneera. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B WM3MEHEHWU CBOWCTB
XUMUYECKUX OJJEMEHTOB IIEPBBIX TPEX IIEPUOMNOB, Kallus, Kajbl¥s U UX
COeNUHEHUI B COOTBETCTBMM C TIOJNIOKEHHEM 3ieMeHTOB B [lepuonuyeckoi
CHCTEME U CTPOSHUEM UX aTOMOB.

CtpoeHue BelIeCTBa: BBl XUMHMYECKOH CBSI3M. THIBl KPUCTAUIUYECKUX
PENIETOK, 3aBHCHMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAIIUYECKON PELIETKY U
BU]a XUMUYECKOHU CBS3H. _

Knaccuukanys ¥ HOMEHKIATypa HEOPraHUYECKHX BEILECTB. XMMHUUYECKHUE
CBOMCTBA BEIECTB, OTHOCAILIMXCS K Ppa3jiId4YHBIM KjaccaM HeOpraHW4eCcKux:
COeIMHEH U, TeHETUYECKas CBS3b HEOPTaHUYECKMX BEIIECTB.

Knaccuukanys XMMAYECKUX PeakIyi 10 pa3iuyHbIM NpU3HaKam (110 YKCIy
W COCTaBy yYacTBYIOLIMX B pEaKlWK BEILECTB, IO TEIIoBOMYy 3(dexTy, mo
W3MEHEHUIO CTEIICHEH OKUCIEHMS XMMHUUYECKHX DJIEMEHTOB, N0 00paTvMOCTH, IO
YYaCTHIO KATau3aTopa). DK30- K dHAOTEPMUYECKHE peaKluy, TEPMOXUMUIECKHE
YpaBHEHUS.

[ToHsTHE O CKOPOCTH XHUMHYECKO# peakiyd. [loHsthe 00 obOpaTuMBIX H
HEeOOPaTUMBIX XUMHYECKUX peakiusix. [IoHsTHEe O FOMOTeHHBIX K I'€TePOre€HHBIX
peakiusx. [lonstue o karanuse. [IoHATHE O XUMHYECKOM paBHOBeCUH. DaKTOPLI,
BIUSIONIME Ha CKOPOCTh XHMHWYECKOM pEaKIMM ¥ MOJIOXKEHHUE XHUMMHYECKOro
&RHOBECHS.

OKUCIIUTEIbHO-BOCCTAHOBUTENIGHEIE  pEeaKkUuy,  JJIeKTPOHHBIN - OamaHc
OKHCIINTEIBHO-BOCCTAHOBUTENIPHOM  PEaKIuu. CocTaBineHue  ypaBHEHUMH



OKHUCIIATENILHO-BOCCTAHOBUTENBHBIX ~ pEeakUUi ¢  UCIONB30BaHUEM  METOla
3JIEKTPOHHOTrO OanaHca. ; \

Teopust >IEKTPOITUTHIECKON TUCCOLMAIUH. DIEKTPOIUTEl U HESNIEKTPOJIUTHL.
KaTroHBl, aHuOHBL. MeXaHW3M IUCCOLMAaIMM BELIECTB C DAa3jIM4HbIMU BUAAMU
xumuyeckoi ca3u. Crenens aucconannu. CUbHbIE U Cl1a0ble 3EKTPOIUTI.

Peaxiuy MoHHOrO oOMeHa. Y CIIOBUS MPOTEKaHUs PeakLyMii HOHHOrO oOMeHa,
TMONHBIE M COKpalléHHble WOHHBIE ypaBHeHHs peakuuil. CpolicTBa KHCIOT,
OCHOBaHMM M CcoONeli B CBeTe IMPEACTaBICHUM 00 3IEKTPOIUTHUECKON
nucconuaiyn. KauecTBeHHBIE peakiiui Ha HOHBI. [IoHATHE O rUApOaU3e CONEN.

XumuuecKkuil IKCnepumenHm:

O3HAaKOMJICHHE C MOJIEISIMHU KPHUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAIJIOB M HEMETa/UioB (rpadura ¥ anmasa), CIOXHBIX BEUIECTB
(xJopyIa HATpHs), UCCIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XHMMWYECKOW peaKLuM
OT BO3IEHCTBUS pa3IUYHBIX (QAKTOPOB, HCCIENOBAHME 3JIEKTPONPOBOJHOCTH
DACTBOPOB BEINECTB, Ipoliecca AUCCOLMALMM KHMCIOT, LIENo4Yel u Ccojel
(BOSMOXHO  HCIIONB30BaHHE BUAEO MaTEpUAIOB), IIPOBEIEHME  OMEITOB,
VIIIOCTPUPYIOIIMX — MPU3HAKM  NPOTeKaHWs  peakuud  HOHHOro  obMeHa
(obpasoBanue ocangka, BBIJENEeHHE ra3a, o00pa3oBaHWE BOJbI), OIBITOB,
WIIIOCTPUPYIOIIUX  MPHUMEPbl  OKUCIUTENBHO-BOCCTAHOBUTENSHEIX — PEaKLui
(ropeHvie, peaknuy pa3loXeHUs, COeJUHEHNs), PaclO3HaBaHWe HEOPraHWYeCKuX
BELIECTB C IIOMOIIBK0 KA4YeCTBEHHBIX pEaKUMid Ha WOHbI, pelleHue
SKCIIEpUMEHTANbHEIX 3a/ay.

HemeTannbl H HX COeJUHEHUS

O6mas XapakTepUCTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapakTepHble crerneHy okucieHus. CrpoeHue U (U3MYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB — TaJloreHoB. XHUMUYECKHe  CBOWCTBA Ha IIPUMEpe  XJopa
(B3aUMOAEWCTBHE C MeTallaMH, HeMeTalulaMu, Ienodamu). XJOopoBOLOPOL.
ConsgHasg KHCIOTa, XMMHYECKHE CBOMCTBA, MOJy4yeHue, npuMeHeHue. JlelicTere.
XJIopa U XJIOPOBOJOpOJA Ha OpraHM3M ueloBeKa. BaxHeWInne XJIOpuIsl U uX
HaX0XXJIEHUE B IIPUPOJIE.

O6uias xapakTepucThka 371eMeHToB VIA-rpynmel. OcoGeHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHu okuciaeHus. CTpoeHue W QU3MYECKHE CBOKCTBA
IPOCTHIX BEINECTB — KHUCIOPOJa ¥ Cephl. AILIOTPONHbIE MOAUDUKALMA KUCIOPOIa
U cepbl. XuMudecKue cBoicTBa cepsl. CepoBoOpoa, CTpoeHue, (Qu3nYecKue U
xumuyeckue cBoicTBa. OKCHABI CEphl KaK NPEACTABUTENN KHUCIOTHBIX OKCHIOB.
CepHass kucinoTa, (QU3WYEeCKHe U XHMHYECKHME CBOMcTBa (00mmMe Kak
PEICTAaBUTENs Kjlacca KHCIOT M crenuduyeckre). XMMUYECKHUE pEaKIuH,
sAexallde B OCHOBE IIPOMBILUIEHHOTO CHOco0a MONydeHUs CEepHOH KHUCIOThI.
IMovMeHeHne cepHOM KucinoTsl. COMu CEepHOU KHUCIOThI, KAYECTBEHHAsS PeakKilvs Ha



cynboar-uoH. HaxoxneHue cepbl U €€ COeMMHEHUM B Ipupoje. XUMHUYECKOe
3arps3HEHHE OKpYXXaloUlel Cpelsl COeNIUHEHHSMH Cepbl (KMCJIOTHBIE HOXKIY,
3arpsisHEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro NpeIOoTBpalleHH s,

O6mias xapakTepucTHKa 3y1eMeHTOB VA-rpynnsl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKUCIEHHS. A30T, PacIpOCTPaHEHUE B NPUDPOIE,
(busuvecKkue U XUMUYecKkre cBokicTea. KpyroBopor a3ora B npupozne. AMMHUaK, ero
busrYecKye U XMMUAYECKHe CBOMCTBa, IoNy4eHne U npumenenre. Cony aMMOHUS,
X (U3MYECKHe U XMMUYECKUE CBOUCTBa, IpuMeHenre. KayecTBeHHas peakuys Ha
VOHBI aMMOHMS. A30THas KHCIOTa, €€ NOJy4deHUe, QHU3UYECKHe M XUMHUYECKHe
cBoiicTBa (OOmIEe Kak TNpPEeNCTaBUTENs Kjacca KHUCIOT K CHNEeUU(UUECKHE).
Hcrons30BaHie HUTPATOB M COJeM aMMOHHS B KauecTBe MUHEpalbHbIX
ynobpenuii. XuMudecKoe 3arpsi3HEHAE OKPYIKAIOIIEH Cpeabl COEAMHEHUAMHY a30Ta
(KUCTOTHBIE [OXKOM, 3arpsS3HEHUEe BO3dyXa, INO4YBEl U BOL0EMOB). Dochop,
annoTponHsle Momupukanuu dochopa, Gu3UUECKUe U XUMUYECKHE CBOMUCTBA.
Oxcun docdopa (V) u docdopHas kucnora, PU3AYECKUE U XUMUYECKHE CBOUCTBA,
nonyuyenue. VicnonszoBanue GpochaToB B Ka4ECTBE MUHEPANIBHBIX YIOOPEHUH.

O6mast xapaktepuctuka 31eMeHToB IVA-rpynnsl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHM  OKHUCICHHSA.  YIVIEPOHA, - alJIOTPOIIHBIE
MomuGUKAIMK, pACIPOCTPaHEHWE B IPUPOAE, (U3MYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6bius. Kpyrosopot yriepoaa B npupone. OKcuasl yriepoaa, ux
GusniyecKkde U XUMHYECKHe CBOMCTBa, [JEHCTBHE Ha JKUBBIE OpPraHU3MBE,
MOJy4eHHe U TIPUMEHEHHe. DKOJOoruyeckue MpOOIeMbl, CBSI3aHHbIE C OKCHIOM
yraepoga (IV), rumoreza rno0alibHOrO IMOTEIUICHUS KIIMMaTa, IapHUKOBBIN
ahdexT. YronbHas KUCIOTa U €€ colu, UX QU3UYeCKUe U XUMUUECKUe CBOMCTBA,
monyuyeHne W IpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-HOHBI
Hcmonp3oBanue kapOOHATOB B OBITY, MEAULIWHE, IIPOMBIIIIEHHOCTA U CEIBCKOM
XO3SIVCTBE.

[lepBoHavanpHBIe TOHATHSI 00 OPraHUYECKUX BELIECTBaX KaK O COSAUHEHHUSIX
yriaepona (MeTaH, 3TaH, STUJICH, alleTUIeH, STaHO, MINLIEPUH, YKCYCHas KUCIOTa).
{lpuposHBIE HCTOYHHKYW YIJTIEBOJOPOXOB (Yrosb, MPHUPOAHBIHA - ras, - HedTh),
NPONYKTHl UX IepepaboTku (G€H3MH), X POJNb B OBITY U IPOMBIIIIEHHOCTH.
ITousTre 0 OHONOrUYECKH BAXKHBIX BEI[ECTBAX: XXKUpaX, OelKax, yriieBoaax — U ux
poNM B OJKU3HU 4eJoBeKa. MarepualbHOe €IWHCTBO OPraHW4YeCKUX U
HEOpPraHU4eCKUX COSIUHEHUH.

Kpemuuii, ero @usuueckue M XHUMHYECKHE CBOMCTBA, IIOJNYyYEHHUE U
npumenenue. CoenuHeHuss kpemHus B npupoge. OOIue mpencrasieHus 00
okcune kpemuus (IV) u xkpemHueBoli xucnore. CUIMKaThl, UX UCIOJIL30BaHUE B
OBITY, B MPOMBIILIEHHOCTH. BaXxHele CTpOUTENbHbIE MaTepuabl: KepaMmuKa,



CTEKJIO, IIeMEHT, 0eToH, xene300eToH. [1pobiemsl 6e30MmMacHOro UCMoNb30BaHUS
CTPOUTEIBHBIX MaTEPUAJIOB B ITIOBCEIHEBHOM KU3HU.

Xumuueckuil IKCnepumMenm:

u3ydyeHre o0pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOW KHUCIOTHI,
NpOBEIEHNE KAa4eCTBEHHBIX PEaKLUil Ha XJIOPUA-UOHBl U HAONIOAeHNE NPU3HAKOB
WX TPOTEKaHWUs, ONBITHI, OTpaXarolue (U3MUEeCKHe U XUMUYECKUE CBOMUCTBA
rajJoreHOB M HX COENVMHEHHH (BO3MOXHO MCIIONB30BAaHKME BHUIEOMATEPHATIOB),
O3HAKOMJIEHHEe ¢ oOpasuamMu XJIOpuAOB (TaJIOreHUIOB), O3HAKOMIIEHHWE C
oOpasuamMur cepel U €€  COeOUHEHMSIMU  (BO3MOXKHO  WCTIONB30BaHME
BH/IEOMATEPUANIOB), HAOIOeHUe Mpoliecca OOYIIMBaHUs caxapa Mo AelCTBUEM
KOHLICHTPUPOBAHHOW CEpHOM KHCIOTBHI, H3y4YCHUE XUMHUYECKHUX CBOMCTB
pa30aBiIeHHON CepHOU KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peaKliuy Ha cyibpar-
WOH U HabJroneHue NpU3HaKa e€ NPOTEKaHHUs, O3HAKOMIJICHUE C (PU3UUECKUMU
CBOMcTBaMM a30Ta, (Gocopa U HX COECOUHEHUH (BO3MOXKHO MCMOJIb30BAHUE
BUJIEOMATEPUANIOB), 00pa3lamMu a30THBIX U (GOCHOpPHBIX ynoOpeHud, moaydeHue,
coOupaHue, paclo3HaBaHUE U H3y4EeHHE CBOMCTB aMMUaKa, [POBEICHKE
KaUeCTBEHHBIX peakIyi Ha MOH aMMOHHS U docdaT-uoH U H3yUeHUe NPU3HAKOB
UX INPOTEKaHUs, B3aUMOACHCTBIE KOHLIECHTPUPOBAHHOMN a30THOM KUCIOThL C MEIbIO
(BO3MOXXHO  HCIIONB30BaHHE  BUIEOMATEpPUAJIOB), U3y4eHUE MOZEJEH
KpUCTAJUIMYECKUX PpEeHIETOK anmasza, rpadura, ¢ynnepeHa, O3HAKOMIIEHUE C
IIPOIIECCOM aJICOpPOIMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINEM U
YCTPOHCTBOM IIPOTHBOTrasa, MOJNyYeHHE, COOMpaHue, paclio3HaBaHKe U U3y4YeHHEe
CBOMCTB YIVIEKHCIIOTO Ta3a, IPOBEIECHHUE KAaUeCTBEHHBIX peakuuil Ha kapOoHaT u
CHJIUKAT-UOHBI W M3y4YeHHE IMPU3HAKOB WX MPOTEKAHWs, O3HAKOMJICHHWE C
IIPOAYKIVEHA CHIMKAaTHONM IIPOMBINUICHHOCTH, PELICHHE 3KCINEPUMEHTAIbHBIX
3a/1a4 110 TeMe «BaxkHelye HeMeTalIbl U UX COSAUHEHUS.

MeTtaJiibl 4 HX COeAHHEHHS

OO6murast xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METaJUIOB Ha OCHOBAHUM
uX MoJoxkeHus B llepmonmueckoil cuctemMe xuMudeckux snementoB . U.
MenneneeBa u cTpoeHUus aToMoB. CTpoeHue MeTauioB. Metamuyeckas CBS3b U
METAJUIMYeCKass  KpUCTAIMYECKass  pelu€Tka.  DJIEKTPOXUMMUECKUU  psf
HanpsKeHUH MeTannoB. PU3MYecKre U XHMMUYECKHEe CBOMCTBA METANIOB. Obwme
criocobbl monydeHusi MetaiuioB. [IoHsATHe O KOpPpO3UM METANIOB, OCHOBHbIE
crocoObl 3amMThl MX OT Koppo3uu. CruaBbl (CTanb, YYryH, AFOPaJFOMUHHUIM,
OpoH32) U UX IPUMEHEHUE B OBITY U MPOMBIIILIEHHOCTH. _

[I{enouynsie MeTayibl: nojoxeHue B [lepuonuueckoil cucteMe XUMUYECKUX
anemeHToB [l. M. MeHneneeBa, CTpO€HHE WX aTOMOB, HaXOXIEHHE B IPUPOLE.
Quzuyeckre U XUMUYECKHe CBOUCTBa (Ha mpuMmepe HaTpus U Kanus). Oxcuasl u



TUIPOKCHABl HaTpus U Kanus. [IpumeHeHue INENOYHBIX METAIOB U HX
COETMHCHUH. _

[IlenoyHo3eMeIbHbIE METa/UIBl MarHMH M KalblUH: [OJOXKEHHE B
Ilepriomuueckoii cucteMe xumudeckux anementoB . M. Menneneesa, CTpoeHue
UX aTOMOB, HaxXOXHeHue B npupoje. Pu3nudecKre U XUMUYECKHE CBONCTBA MarHus
¥ KanpOus. BaxHeliuwe CcoOeNMHEHUs Kainblusg (OKCUZA, TUAPOKCUA, COJIX).
JKECTKOCTB BOIBI M CIIOCOOB! €€ yCTpaHECHUSL.

AMmoMUHUHN: MoJI0KeHHE B [leproandecKoil CUCTEME XUMUYECKUX 3JIEMEHTOB
Jl. Yi. MeungeneeBa, CTpOeHUEe aTOMa, HaxOXAeHWe B mpupoje. Dusuueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHS. AM(OTEpHBIE CBOMCTBA OKCUA ¥ TUAPOKCHIA
AITFOMUHUSL.

Keneszo: nonoxenue B [lepuoanyeckoil cucreMe XUMUYECKUX 3N1eMeHTOB [l
1. MeHzeneeBa, CTpOeHHE aroMa, HaXxOxJeHue B mpupoze. Dusnyeckue u
XUMHUYEcKHe cBoMcTBRa xene3a. OKCuabl, THAPOKCUIBI U conu xenesa (IT) u xenesza
(III), ux cocrtaB, CBOMCTBA U MOIY4YEHUE.

Xumuyeckuii 3Kcnepumenm:

O3HAKOMJIEHHE C oOpasuamMy METaUIOB U CIUIaBOB, UX (U3UYECKUMHU
CBOMCTBAMM, H3y4YEHHME pE3yJbTAaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIG30BaHNe BHUIEOMATEPHANIOB), OCOOEHHOCTEM B3aUMOJEHCTBUS OKCH/A
Kalnblsd W HATpUd C BOJNOM (BO3MOXHO MCIIOJIB30BAHUE BHIEOMATEPHUATIOB),
ycceoOBalue CBOMCTB JKECTKOM BOJBI, MpOILiecca F'OPEeHHs XKelle3a B KUCIOpOLe
(BO3MOXXHO  HCIIONIb30BaHME  BHISOMAaTEepHUAlOB), IIPU3HAKOB  MPOTEKAHUSA
KaueCTBEHHBIX peaKiuii Ha WMOHbI: MarHus, Kalblius, allOMUHUs, LIMHKE, XKenes3a
(II) u xenesa (III), megu (II), HabmoneHNe U ONKCAHKE NPOLIECCOB OKPAILKBaHNs
IaMEHM MOHAMH HATpHs, Kaiusg U Kaublusg (BO3MOXKHO HCIOJIB30BaHUE
BUIEOMAaTEPUANIOB), UCCIEI0BaHUEe aM(OTEPHBIX CBOMCTB I'MIPOKCHUIA AIFOMUHHUS
¥ TMIPOKCH/IA IUHKA, peIleHHe SKCIIepHMEHTaNbHbIX 3a/a4 110 TeMe «BaxHenune
METAJUIBl ¥ UX COCTUHECHUSY.

XuMHus H OKpYKauas cpeaa

BemiectBa W MaTepHaibl B IIOBCEIHEBHOM JKM3HM YejlOBeKa. besomacHoe
1iCTIONIB30BAHMUE BEILECTB M XHMMUYECKUX peakuui B ObiTy. IlepBas momouis npw
XUMUYECKUX 0KOrax ¥ OTPaBICHUSX.

XyMUYecKoe 3arps3HEHHe OKpy’Kalomled cpenpl (mpelenpHas [AOIyCTHMas:
KOHI[eHTpanus BemecTs, Aanee — [IJIK). Ponb xuMuy B pELIEHHN IKOJOTHYECKUX
1pobseM.

Xumuueckuii IKCnepumenm:

u3ydeHre 0o0pa3lloB MaTEepHUaoB (CTEKNIO, CIIABBl METANIOB, MMOJUMEDPHBIE
MaTepUuabl).

Mestcnpeomemmusie cea3u



Peanuzanus MeXIpPEeOMETHBIX CBS3eM NpH U3y4eHHM XHMMK B 9 Kiacce
OCYLIECTBISIETCS Uepe3 MCIONB30BaHHE Kak OOIMX eCTECTBEHHO-HayYHBIX
TIOHATHUM, TaK ¥ TOHATHH, SBISIOIIUXCS CUCTeMHBIMU IJIsi OTAENBHEIX IPEIMETOB
€CTECTBEHHO-HAYYHOr' O LIMKJIIA.

OO61yie eCTECTBEHHO-HAYUHBIC MOHSATHS: HAay4yHbIM (DakT, TMIOTe3a, 3aKOH,
TEOpUs, aHajM3, CHHTe3, KilacCHuQUKalys, IepUoJUdYHOCTb, Habmlonenue,
3KCIIEpUMEHT, MOJENHUPOBaHNe, H3MEpeHHe, MOJelb, SBICHHE, NapHUKOBLIA
3¢ deKT, TEXHOIOT U, MAaTEPHAILL.

dusrKa: MaTepus, aTOM, O3JIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHI,
W30TOIbI, PAIUOAKTHBHOCTh, MOJIEKyJa, 3JIEKTPHUUECKUM 3apsii, IPOBOIHUKH,
IONYIIPOBOMHKKY, JU3NEKTPHKY, (DOTOSJIEMEHT, BEILIECTBO, TeNo, O0BEM,
arperaTHOe COCTOSIHUE BEIIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIINYECKas
peléTKa, CIuiaBbl, GU3NYECKUE BEIWYMHBI, SIAUHULIBI M3MEPEHUs, KOCMUYECKOe
IPOCTPAHCTBO, IJIaHeThl, 3BE3/151, COoNHIIE. '

Buonorus: ¢dotocuHTe3, AbIxaHue, Ouocdepa, 3KOCHCTEMA, MUHEPAIBHbLIE
yI00peHusl, MUKPOSJIEMEHThI, MAaKPO3JIEMEHTHI, IUTAaTeIbHbIE BELLECTBA.

Ieorpadusi: armocdepa, rumpocdepa, MuHepaibl, TOpHbIE [OPOXBL
TIOJIe3HBIE UCKOIIaeMble, TOILIMBO, BOJHBIE PECYPCEIL.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOTPAMMDBI I1O
XUMWUM HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNS

JJMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yNbTAaThl OCBOEHHS IIPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJE O0y4YeHUsI XUMHH B €JUHCTBE Y4eOHOW U
BOCIIUTATEIBHOM JEATEILHOCTH B COOTBETCTBUY C TPAJULIMOHHEIMU POCCUUCKUMU
COLIMOKYIbTYPHBIMM ¥ JyXOBHO-HPaBCTBEHHLIMU LIEHHOCTSIMU, NPUHATBIMU B
obliecTBe MpaBWIaMd ¥ HOpPMaMH IIOBEJEHMS U CIOCOOCTBYHOT MpoueccaM
CaMOIO3HaHMs, CAMOPA3BHUTHS U COLMAIM3aLUK 00yJaroIUXCs,

JINYHOCTHBIE  pe3y/ibTaThl  OTPaKaloT  TOTOBHOCTh  O0y4YaroLIuXcs
PYKOBOJCTBOBATBCS ~CHCTEMOH IOBMTUBHBIX LEHHOCTHBIX ~OpUEHTALUMH U
pacIIMpeHye ONbITa AESTENBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B HaCTHU:

1) naTpHOTHYECKOT0 BOCTIHTAHUS:

[IlEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
¥ HAy4HOMY HACJENMIO, IIOHMMAaHHUS 3HAYEHUS XUMUYECKOM HayKu B IKU3HH
COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIANETh NOCTOBEPHOW HH(QOpMAaLHKEH O
IIEPENOBEIX JOCTIDKGHHMSAX M OTKDBITUSX MMpPOBOH Y OTCUECTBEHHOH XUMUM,
3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE MKpa 1 001IeCTBa;

2) rpakgaHCKOro BOCIIHTAHUS:

NPECTABIEHUS] O COLHMANbHBIX HOpMax M IpaBUIaxX MEXIUYHOCTHBIX
OTHOIICHUH B KONJIEKTUBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO
MoJIe3HOM, y4eOHOMCCIIENOBAaTEIbCKONM, TBODUECKOM ¥ APYr¥MX  BHJAX
ASSTeNbHOCTH, T'OTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM HESATENBHOCTH TNPU
BHITTOTHEHUH y4eOHBIX, ITO3HaBaTEIbHBIX 3a1ad, BEITIONHEHHH XMMHUYECKHX
SKCIIEPUMEHTOB, CO3IaHUHU Y4eOHBIX IIPOEKTOB, CTPEMIIEHHS K B3aMONOHUMAHHUIO
1 B3aMMOIIOMOINM B TIIpolLlecce OSTOH Yy4eOHOH [EeATEeNLHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIIOBENEHHWE U IIOCTYIKM CBOMX TOBApUILEH C TO3ULUU
HPABCTBEHHBIX ¥ MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCTIEACTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

MUPOBO33PEHYECKUE MPEJCTABIEHHA O BELIECTBE U XUMHYECKOH peakuui,
COOTBETCTBYIOIME COBPEMEHHOMY YDOBHIO Da3BUTHS HAyKH M COCTaBIISIOILXE
OCHOBY AJIS NMOHMMAHHMS CYLIHOCTH HAy4HOW KapTHHBI MMpa, NpelcTaBieHus o0
OCHOBHBIX 3aKOHOMEDHOCTSX pa3BUTHA IPUPOMIBI, B3aUMOCBS3SIX UeloBeKa C
FIPUPOHOM CPEOi, O POJIM XMMUHU B IIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

TI03HABaTEeNbHBIE MOTUBBI, HAPABIEHHbIE Ha IOTy4YEHHE HOBBLIX 3HAHUM 110
XUMUY, HEOOXOAMMBIE IS OOBSCHEHUS HAONIONAEMBIX IPOLIECCOB U SIBJEHUH,
O3HABATENbHONM, MH(MOPMAIMOHHON M UYUTATENbCKOU KyNbTYPBI, B TOM HHCIIE
HABBIKOB CAMOCTOATENBHOM paboTel ¢ yd4eOHBIMH TEKCTaMM, CIIPaBOYHOU



UTEpaTypod, MOCTYNMHBEIMM TEXHUYECKUMU CpPEJCTBAMM HH(OPMALMOHHBIX
TeXHOJIOTHIH; ' " -

UHTEPEC K OOYYEHHWIO M TO3HAHMIO, JIFOOO3HATEIBHOCTh, I'OTOBHOCTH U
CIIOCOOHOCTH K  CamMO0O00Opa30BaHUIO, IPOEKTHOM U  UCCIIEIOBATENbCKON
NeATEeNBHOCTH, K OCO3HAHHOMY BBIOOpY HaIlpaBICHHOCTH U ypOBHS 0GyUeHHUS B
JallbHEHNIIEM;

4) dopmMupoBaHus KyJbTYPhI 310POBbA:

OCO3HaHHWE IIEHHOCTH JKM3HM, OTBETCTBEHHOI'O OTHOLUEHUS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3[0OPOBBbIM 00pa3 XW3HM, OCO3HAHUE IOCIEICTBUM M
HETIPUATHE BPEIHBIX IPUBBIYEK (YHOTPEOIeHUS aJKOTrols, HAPKOTHUKOB, KYPEHNUS ),
HEOOXOMUMOCTH COOIOEeHMsT IpaBuil 0e30MacHOCTH Ipu OOpalleHuu ¢
XUMUYECKHUMHU BeIlleCTBAMU B OBITY U peaIbHOW KU3HU;

5) TpyAOBOro BOCIIUTAHHUS:

HHTEpeC K IPaKTUIECKOMY U3y4eHHIO PO(eCCHil i Tpy/Ia PasIuYHOTO Poa,
yBaKEHUE K TpyLy U pe3ysbTaTaM TpPYyJOBOW HEATEIBHOCTH, B TOM YHKCIE Ha
OCHOBE TIPUMEHEHHUS TMpPEIMETHBIX 3HAHMM N0 XWMMHU, OCO3HAHHBIM BBIOOD
WHIMBHIYaJIbHOM TPaeKTOPHHU HPOHOJDKEH s 00pa30BaHusl ¢ yUETOM JTHYHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrnenHo! npogeCcCUOHANBHOMN NesSTENbHOCTH U Pa3BUTHUSL HEOOXOAUMBIX YMEHUH,
rOTOBHOCTE Al TUPOBATHCS B IMPOGECCUOHATIBHOM CPEIE;

6) 3KOJIOrHYeCKOro BOCIUTAHHUSA:

DKOJIOTMYECKU IeJIECO00pa3Hoe OTHOIIEHHWE K IPUPOLE KaK MCTOYHHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, IOHKMMaHKE LIEHHOCTU 30POBOrO U
Oe3onacHOro oOpasa KU3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
$OU3UYECKOMY U TICUXHYECKOMY 3J0POBBIO, OCO3HAHHE LEHHOCTU COOMIOACHMS
rpaBuil 0€30IIACHOTO MTOBEIEHUS IIPU paboTe ¢ BEIIECTBAMH, & TAKXKE B CUTYalUsX,
YIPOXKAIOIIMX 30POBBIO ¥ XKU3HHU JIFOJIEN;

CIIOCOOHOCTH IMPUMEHATH 3HAHUS, MONy4YaeMbIe NIPU H3YUSHUM XUMUH, LTS
peleHus 3a/1a4, CBSI3aHHBIX C OKPY>KaIOLIeH NPUPOJHON CPENOH, [T MOBBIIIEHHS
YPOBHSI  3KOJIOTMYECKOW KyJNbTYyphl, OCO3HaHHs IJI0DANBHOTO  XapaxkTepa
9KOJIOTHYECKUX IpoOsieM U MyTedl UX pelleHMs [IOCPEICTBOM METOAOB XUMWH,
SKOJIOIMYECKOT0 MBIIIEHHS, YMEHHUs PyKOBOJCTBOBATLCSI UM B I1O3HABATEILHOM,
KOMMYHUMKATUBHOM U COLUAIILHOM MTPAKTUKE.

METAINIPEJMETHBIE PE3YJbTATHI
B cocTaBe MeTampenMETHBIX pe3yJIbTaTOB BBINSNAIOT 3HAUUMBIE [UIs
OPMHpPOBaHMS MHPOBO33peHMs] OOIIeHay4YHble IOHATUS (3aKOH, Teopus,
MPUHIAIL, THIIOTe3a, GakT, CUCTEMA, MIPOLIECC, SIKCIIEPUMEHT U IPYIoe.), KOTOpbie
HCTIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX y4YeOHBIX IpenMerax U MO3BOJSIOT Ha

OCHOBE 3HAHUHN M3 ITHX MPEeIMETOB (OPMUPOBAThH NPEICTaBICHKUE O LEJOCTHOM



HAyYHOM KapTWHe MHpa, ¥ YHUBepCAIbHbIe yueOHble NeUCTBUS ([103HABATENbHBIE,
KOMMYHUKATUBHEIE, DPETryISTUBHBIE), KOTOpBIE O00ECIeuMBalOT (OPMHUPOBAHUE
FOTOBHOCTU K CaMOCTOSTENBLHOMY IIAHUPOBAHUIO YW OCYIIECTBICHUIC YYeOHON.
eI TEIbHOCTH.

Ilo3HaBaTe/ibHbIe YHHBepcaJbHbIe YieOHbIe AelicTBUS

bazoBbie 1oruveckne aeiicTBUA:

YMEHHUS MCIIONB30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUHU
3HaHWM: PacKphIBaTh CMBICT XMMHUYECKUX IOHSATHM (BBIIEISTH UX XapaKTepHbIE
NpU3HaK¥, YCTAHABIMBAaTh B3aUMOCBS3b C IPYTMMHU TOHSATHUSIME), UCIIOIB30BAThH
TIOHSITUS 1J1s1 OOBSCHEHUS OTHENbHBIX (PAKTOB U SIBJICHUM, BEIOUPATH OCHOBAHUS U
KpUTEepUHU Ul KilacCUQUKAlMKM XUMUYECKMX BELECTB U XUMHUUECKUX PeaKiuii,
YCTAHABIUBATh IMPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMU W3YHUEHUs,
CTPOUThH JIOTUYECKHE PacCyXICHUS (MHAYKTUBHBIE, NEAYKTUBHBIC, [0 aHAIIOTHH ),
JeJJaTh BBIBOJIBI U 3aKIIFOUCHMNS;

yMeHHEe IpPUMEHSATh B IIpollecce IMO3HAHUS IMOHATUS (MpeAMeTHBIE W
METanpeaMETHbIE), CUMBOIUYECKHE (3HAKOBBIE) MOJENH, UCTIONb3YyEMbIE B XUMUH,
npeoOpa3oBaiBaTh MIMPOKO NMPUMEHSEMbIE B XUMUU MOJIE/IBHEIE [TPEICTABICHUS —
XVUMUYECKUN 3HaK (CHMBOJI »3JIeMEHTa), XuMudeckas Qopmyna u ypaBHEHUE
XVUMUYECKON peakiuy — IpY pelleHnH y4eOHO-II03HABaTEIbHbIX 32134, ¢ YIETOM
S5TUX MOJENBHBIX NPEACTABICHUN BBIABISATH U XapaKTepU30BaTh CYLIECTBEHHbBIC
IIPU3HAKH U3y4aeMbIX OOBEKTOB — XMMUYECKUX BELIECTB U XUMHUUYECKUX PEaKIIkii,
BBISBIIATh OOILIME 3aKOHOMEPHOCTH, IPUYMHHO-CIENCTBEHHBIE CBSI3U U
IPOTUBOPEYNS B U3yUaeMbIX Ipolieccax U SBICHUSIX.

bazoBble ucciiegoBarenbcKue JeHCTBUS:

YMEHHE HCIIONB30BaTh IIOCTABJIEHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KaueCTBE OCHOBHI M1 (DOPMHUPOBaHMS TUIIOTE3blI IO
TPOREPKE IPABUWIBHOCTH BBICKA3bIBAEMBIX CYKIEHUH; _ _ N

nproOpeTeHre OmbiTa IO IUIAHUPOBAHUIO, OPraHW3allud U NPOBEIECHUIO
YUCHHYECKUX OSKCIEpUMEHTOB, YMEHHMEe HabmoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSATEIBHO IIPOrHO3UPOBATh €0 Pe3yibTaT, (opMyaupoBaTh 00OOLIEHUS U
BBEIBOJBI 110 pe3yibTaraM MPOBEAEHHOTO OIbITa, UCCIEeNOBaHMUS, COCTABISAT OTUET
O IIpoJeNaHHO| paboTe.

Pa6ota ¢ undopmanmueii:

yMEHUE BBIOUpaTh, AHAIU3UPOBATH U HHTEPIPETUPOBATH UHGOPMAIUIO
pa3iYHBIX BUIOB ¥ (OPM NPEACTaBICHUS, MIONYYaEMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJNsIpHAsl JIATEpaTypa XHUMHUYECKOTO COJAEPIKAHUS, CIPaBOYHbIE
nocobus, pecypchl VIHTepHeTa), KpUTUYECKH OLIEHUBAaTh IIPOTHBOPEUUBYIO U
HEZOCTOBEPHYIO UHGOPMALIUIO;



yMEHHE NMPHMEHSATh pPa3ldYHbIE METOABI M 3alpOCH! IIPU MOHUCKe U 0TOOpe
UHQOpPMalM U COOTBETCTBYIOIWX [aHHBIX, HEOOXOOMMBIX Ui BBINOJHEHUS
y4eOHBIX U [O3HAaBaTENbHBIX 3aJa4 ONpe/eNEHHOrO THIIa, IPHOOPETEHNE OTIBITA B
obnacTy HCHONB30BaHMS HHOPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOIHH,
OBJIaJICHUE KyJIbTYPOU aKTUBHOI'O UCIOIB30BaHUS PA3IUYHbBIX TOUCKOBEIX CHCTEM,
CaMOCTOATENEHO BEIOMPATh ONTUMANBHYIO GOPMY IIPeICTaBICHNUs HHbOpMAUY U
MJUTFOCTPUPOBATh pEINaeMBle 3alaud HECIOXHBIMEA CXEMaMH, HarpaMMaMy,
IpYTUMHU popMamu rpadyKy ¥ UX KOMOUHALIUSIMU; -

YMEHHE HCIONB30BaTh M AaHAJIM3UPOBaTh B Ipolecce yueOHOUW U
UCCIIE0BATENIBCKON NEATEIBHOCTH MH(OPMAIMIO O BIUSHUU TPOMBILUIEHHOCTH,
CENIbCKOr0 XO34HMCTBAa M TPAHCIOPTa Ha COCTOSHHE OKPYXKAKOIIEH MNPUPOIHON
Cpenbl.

KommyHHKaTHBHBIE YHUBepCAIbHbIE yUeOHbIE JeiicTBHS:

YMEHHS 3a1aBaTh BOIPOCHl (B XOAe auanora u (W) JUCKYCCUH) [0
CylllecTBY  OOCyXJIaemMod  TeMbl, (GOpPMYyIHpPOBaTE CBOU  IIPEIOKEHHS
OTHOCHTEJIPHO BBITIOJIHEHUS IIPEJIOKEHHOM 3a1a4u;

YMEHHs  MPEACTaBIsATh  IIONYYEHHBIE  pe3ysibTaThl  I1O3HABATENBHOM
HOEATENIBHOCTH B YCTHBIX M IHMCBMEHHBIX TEKCTaX; JeJaTh IPEe3eHTALMIO
PE3YIBTATOB BBIIOTHEHUS XMMUYECKOIO 3KCIEpUMEHTa (J1a00paTOpHOro OIbITa,
1abopaTOpPHOM pabOoTEI IO MCCIEOBAHMIO CBOMCTB BEIIECTB, yUeGHOTO MPOEKTa);

YMEHHS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NIO3HABATENILHOM M HCCIIENOBATENBCKONM  NESITENbHOCTH  MPH  pElICHUY
BO3HMKAIOIIMX NpOOIeM Ha OCHOBE y4éra OOIIMX MHTEPECOB U COIVIACOBAHUS
nosului (06CcyxaeHus, 0OOMeH MHEHHSMH, «MO3TOBbIEe INTYPMBD», KOODAWHALWSA
COBMECTHBIX JICHCTBHMM, OIpelNeleHHe KpUTEpPHEeB II0 OLEHKE KauyecTsa
BBITIOJTHEHHOU pabOThI U IpyTHe).

PerynsaTuBHbIe YHHBepca/IbHbIE Y4eOHbIE elCTBHS:

YMEHHE CaMOCTOSATENIbHO OINpPENENATs LENM AEATENbHOCTH, IJIaHUPOBATb,
OCYUIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOOMMOCTH KOPPEKTHUPOBATH CBOKO:
IEeATENBHOCT, BEIOMpaTh Hanbonee 3P (EKTUBHBIE CIIOCOOE! pelieHys YIeOHEIX U
NO3HABATE/BHBIX 3a/1a4, CaMOCTOSTENIBHO COCTaBISATh WM KOPPEKTUPOBATH
NIPEJIOKEHHBIM alrOpuTM JEHCTBUM IPU BBIOJHEHUU 3aJaHUii ¢ yu&ToM
TIOJyYEHUS] HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKLUSX,
OLICHWBATh COOTBETCTBHE IOIY4YEHHOIO pe3ylibTara 3asBIECHHOW Ly, yMEHHE
WCIIOJIb30BaTh ¥ aHAIM3MPOBATh KOHTEKCTEI, IpeANiaraeMble B YCIOBUH 38 IaHHUM.

IIPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOEHHIO 00S3aTElBLHOrO
COIep)XaHus, YCTAaHOBJIEHHOIO MNaHHOW (QenepanbHOM paboyell mporpammor,
BEIJIEJISIIOT: OCBOEHHBIE OOYYarolIMMUCS Hay4yHbIE 3HAHUS, YMEHHs U CIIOCOOLI



neficTBUM, crenuduueckwe U IpeIMEeTHOM o0nacti «XHUMHS», BHIBL
IEeSTENBHOCTH [0 TOJNYYEeHWIO HOBOTO  3HAHWs, €ro HHTEPIpETAlltHy,
TIpeo6pPa30BaAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CHTYaLUsX.

K KoHiy o6y4eHus B 8 KIacce IpeIMeTHBIE Pe3y IbTaThl Ha 6230BOM ypOBHE
JIOJKHBL OTPaXKaTh COPMHUPOBAHHOCTH Y O0YYJAIONIMXCS YMEHUK:

e PpACKPHIBATH CMBICI OCHOBHBIX XMMMYECKHX IOHSATHN: aTOM, MOJEKYJa,
XUMUYECKHI 3JE€MEHT, IPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh
(omHOpOIHAs ¥ HEOTHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYeCTBO BEILECTBA, MOJb, MOJSIpHas Macca,
MaccoBas IOJI XUMHYECKOTO 3JIEMEHTa B COSUHECHUHU, MOJISIDHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHCIIEHHS, XUMHYECKas peaklus, KilacCU(UKal¥s peaklui: peakuuu
COEQUHEHUs, pEeaKlyd pa3loKeHUs, peakUud 3aMElLUEHHs, DeaKluy
oOMeHa, 9K30- ¥ SHAOTEPMHYECKHIE PeaKLyy, TeMIOBOK 3P(MEKT peakuuy,
ANApO aToMa, JSJEKTPOHHBINA CIOW aToMma, aTOMHas OpOuTanb, paguyc
aToMa, XMMHYECKas CBS3b, IOJISpHAas U HEMOJspHas KOBallEHTHas CBA3b,
HOHHas CBS3b, HOH, KaTHOH, aHWOH, PacTBOP, MaccoBasi HOJs BEILECTBa
(IpolIeHTHAs KOHIEHTPAllUsI) B PacTBOPE; __

e WLIIOCTPHPOBATH B3AaMMOCBS3b OCHOBHBIX XWUMHUECKUX [OHATHUH W
IPUMEHSITH 3TU IOHSATHUS NPYU ONKCAHKWK BELIECTB U UX NPEBPAIlCHUN;

e HCIIONIb30BaTh XHMHYECKYI0 CHUMBOJIMKY MJIi COCTaBIeHHS (Hopmyn
BEIECTB U YPAaBHEHUN XMMHUYECKHUX PEaKIH;

e OIpENEsATh BJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCHUHEHMUSX,
CTETIeHb  OKHUCJIGHUS  JJIEMEHTOB B  OWHapHBIX  COEOUHEHHIX,
[IPUHAUIEXKHOCTh BEINECTB K OMNpPENeNEHHOMY KiacCy COEIMHEHUM I10
dopMynaM, BUI XUMUYECKOM CBsA3M (KOBajleHTHass U MOHHAas) B
HEOPTaHUYECKUX COEIMHEHUSX;

o packpeiBaTh cMblcn Ilepuommueckoro 3axkorHa JI. WM. Menneneesa:
JIEMOHCTPHPOBATE IIOHWMaHWE IEePUOJUUYECKON 3aBUCUMOCTH CBOMCTB
XHMHYECKHAX 3JIEMEHTOB OT WX TOJoXeHHs B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHS MacChl BELIECTB, MOCTOSHCTBZ COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYeHHUs, 3aKOHa ABOraJipo;

e OIKCHIBATH M XapaKTepu3oBaTh TabnuuHyro Qopmy Ilepuonuueckoi
CHUCTeMBl XUMHYECKHX JJIEMEHTOB: pa3luyaTh [OHSTUS «rNABHAs
noxrpynna (A-rpynmna)y u «nobouHas noarpymnmna (b-rpynmna)», mansle u
OoNplIMe TEPUOIBl, COOTHOCUTH OOO3HAUEHMs, KOTODLIE MMEIOTCS B
tabnune «Ilepuomuyeckas cucremMa XuMu4YecKux syemeHros [l WM.
MenneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOECHHMS aTOMOB



XMUMUYECKUX JJIEMEHTOB (COCTaB ¥ 3apsifi siipa, o0lliee YUCIIO NEKTPOHOB
¥ pacipeeNieHUe UX IO 3JIEKTPOHHBIM CIIO0SM);

e KJIACCU(YUIMPOBATh XUMHYECKUE JSJIEMEHTHI, HEOPraHUYECKHE BEINECTBa,
XUMUYECKUE peakiuu ([0 YUCIYy U COCTaBy Y4YacTBYIOLMX B pEaKLUU
BEIIECTB, 110 TEIUIOBOMY 3hdexTy);

e XapaKTepu3oBaTh (ONHUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEILECTB
pa3IMyHBIX KJIACCOB, MOATBEPXKAAs ONKUCAHKUE NTPUMEpPaMU MOJIEKYIISPHBIX
YPaBHEHMI COOTBETCTBYIOIIMX XUMHIECKHX PEaKIMI;

e IIPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBHCUMOCTHU OT X KQUe€CTBEHHOIO
coCTaBa, BO3MOXHOCTH IIPOTEKaHUS XUMUYECKUX NpPEBpalleHUd B
Pa3IUYHBIX YCIOBUSIX;

e BBIYUCIATE OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJSPHYK MAacChl
BEILLECTB, MAacCOBYIO JONI0 XHMHUYECKOro JJIEeMEHTa [0 (QopMyJie
COEIMHEHHUS, MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTEL PACYETHI
10 YPaBHEHUIO XUMUYECKON peaKiIiiy;

e IIPUMEHATHL OCHOBHEIE ONEpPALMU MBICIUTEIBHON AESITeNLHOCTY — aHallu3
U CHUHTE3, CpaBHEHHE, O0OOILEHMEe, CUCTeMAaTHU3alMo, KlIacCuQUKaALKIO,
BBISIBIICHUE IIPUYMHHO-CIEACTBEHHBIX CBS3€M — Ui U3Y4UEHUS CBOMCTB
BEIECTB U XHUMHUYECKUX peaklUi, €eCTeCTBEHHO-HAy4YHbIE€ METOJIbI
TIO3HaHUs — HaAOMIOJEHME, HM3MEpEHHE, MOIEIUPOBAHUE, SKCIECPUMEHT-
(peanbHBIN U MBICJIEHHBIN );

e cCJelOBaTh IpaBUlaM  I[IONB30BaHUS  XUMUYECKOM  MOCYIoM u
nabopaTOpHEIM OOOpYyHOBaHHEM, a TaKXKe IpaBuiaM oOpalleHus ¢
BEIIECTBAMHA B COOTBETCTBUM C HMHCTPYKLUHSIMU 110 BBIMOJHEHUIO
TabOpaTOPHBIX XHUMHUYECKHX ONBITOB IO TMONYYEHWIO U COOMpaHUIO
razoo0pasHeIX BelecTB (BOZOpOJa U KUCIOPOAad), IIPUIOTOBIEHUIO
PacTBOPOB C OIpeneNEHHON MacCOBOM N0/iel pacTBOPEHHOTO BEIECTBA,
IUIAaHUPOBaTe U MPOBOAUTH  XUMUYECKHE  OKCIEPUMEHTHI [0
paclio3HaBaHUIO PACTBOPOB IIEJI0YEH U KHUCIIOT ¢ IOMOILBI0 UHINKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U IPYTHE).

K xon1y o6ydyenus B 9 kjiacce npeiMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE

TIOJXHBI OTpaXaTh CHOPMUPOBAHHOCTD Y O0YHAIOIIUXCS YMEHUIA: ,

e PpAaCKpbIBaTh CMBICII OCHOBHBIX XWUMHUECKUX [OHATUM: XUMHUECKHUU
JJIEMEHT, aTOM, MOIEKyna, HOH, KaTHOH, aHWOH, IPOCTOe BEeIlEeCTBO,
CIIOKHO€ BEIleCTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCT, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaKLys, XUMHUYECKas CBs3b, TEMIOBOH 3(hdeKT
peakuuy, MOJlb, MOJSPHBIE  00BEM, pPacTBOp,  3MEKTPOJIUTHI,
HE3JIEKTPOIMTHI, 3JIEKTPOJIUTUYECKass OUCCOLMALIMs, DeakUUd HOHHOIO
oOMeHa, KaTajgu3aTop, XHMUYECKOe paBHOBecue, oOpaTuMble U



HeOOpaTHMEIE pPEaKIiH, OKWCIATEIBHO-BOCCTAHOBUTEBHBIE PEAKIUY,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKUCIEHME ¥  BOCCTAHOBJIEHUE,
aIaoTponus, aMQOTEpPHOCTh, XUMHUYECKass CBA3b (KOBaJeHTHAs, UOHHAs,
MeTa/IMYecKas), KpHCTaUIMYecKas pelmeETKa, KOppo3us METaJLIOB,
CIIABBI, CKOPOCTh XHUMHMYECKOH peakluuy, IpeaeibHO NOMyCTUMas
xounesTpauus I1/IK Bemectsa;

WIUTIOCTPUPOBATE B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX IIOHATHM U
IPUMEHSATH OTU [TOHATHUS [IPU ONKCAHUK BEILECTB U UX IPEBPALCHUH;
HCIIONB30BaTh XWMHYECKYI0 CHUMBOJIMKY [UII COCTaBIEHHS (QOpMYII
BEILIECTB U YPaBHEHUH XMMUUECKHUX PEaKLInii; .
OTPENENSTh BAJICHTHOCTh U CTETIEHb OKUCIEHMS XUMUYECKUX SJIEMEHTOB B
COENMHEHMSX pA3NUYHOrO COCTaBa, IPUHANNEKHOCTL BELIECTB K
OIpeeéHHOMY KIIacCy COENMHEHMH IO (OpMyliaM, BUI XUMUYECKOU
cBs3u (KOBAJIEHTHAs, HOHHAs, METaUIMYecKas) B HEOPraHWYECKUX
COEIMHEHMSX, 3apsi[l HOHA [0 XUMHUYECKON (QopMyiie, XapakTep Cpelbl B
BOJHBIX PacTBOpaxX HEOPraHWYECKUX COCAMHEHHM, TUIl KPUCTAIMYECKON

peLIETKH KOHKPETHOIO BEIECTBA,

packpeiBaTh cmbicn Ilepumommueckoro 3axona Jl. K. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHMMAaHKEe: OIKMCHIBaTh M XapaKTepr30BaTh
Tabnuyayro Qopmy IleproanyecKod CUCTEMB! XUMUUYECKUX 3JIEMEHTOB:
pasnuyaTh IOHATHUS «riaBHas noarpynna (A-rpynma)» M «rnobouHas
noarpynma (B-rpynma)», Manble u Oonbllide I€PHOIbI, COOTHOCHTH
0003HAYEHUsI, KOTOphle WMEIOTCS B MEPUOJUYECKOM Tabnuue, ¢
YHCJIOBBIMH ~ XapaKTepPUCTUKaMH  CTPOEHHsS  aTOMOB  XMMMYECKHX
3IEMEHTOB (COcTaB W 3apsh A4pa, o0llee YUCIO 3JIEKTPOHOB U
paclpeneNieHde UuX MO0 JJeKTPOHHBIM ClIOSIM), OOBACHATH OOILue
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB U WX COEIMHEHUU B
Ipenenax MajblxX IMEepHONOB U IVIaBHBIX MOATPYII ¢ YYETOM CTPOESHHS UX
aTOMOB;

KJIacCuULUHUPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEILECTBA,
XMMHYECKHE peakuuy (110 YHCIy U COCTaBy YyYaCTBYIOLIMX B peaKUyu
BEIIECTB, M0 TeIUIoBOMY 3((heKTy, 10 U3MEHEHUIO CTEIIEHE! OKKUCIIEHUS
XUMUYECKUX 3IEMEHTOB);

XapaKTepu30BaTh (OMMUCHIBATE) OOLIME M CHELM(PUYECKHE XUMHUYECKHUE
CBOMCTBA IMPOCTBIX M CJOXHBIX BEIIECTB, I[OATBEPXKIAs ONUCaHUE
NpUMepaMyd MOJIEKYJISIDHBIX W HMOHHBIX YPaBHEHMM COOTBETCTBYIOIIKX
XUMUYECKUX PEaKIyii; '

COCTaBJISITh YPABHEHHUS SJIEKTPOJUTUYECKON JUCCOLMAlMM  KHCIIOT,
1IeJI0yeil ¥ Coliell, TONMHBIE ¥ COKpPAIEHHbIE YpaBHEHHs PEaKLIUi HOHHOTO



OoOMeHa, YypaBHEHMs peaKklyif, MOATBEPKAAOMMX CYyLIECTBOBaHKE
IeHEeTHUYECKOM CBSI3U MEXIy BEIIeCTBAMU PA3IUYHBIX KJIaCCOB;
pacKphIBaTh CYLUIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMIA
TIOCPENCTBOM COCTABIIEHUS 3JIEKTPOHHOIO OaaHca 3TUX PEaKIi;
TIPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBMCHMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTH IIPOTEKAHHS XUMHYECKUX IIPEeBpallleHud B pa3iM4HbIX
YCIIOBUSIX;

BEIUMCIATE OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJSPHYK MaccChl
BEIECTB, MACCOBYIO [OJII0 XHMMUYECKOrO »J3JIeMeHTa 1o Qopmyie
COEUHEHNsI, MACCOBYIO JOJIFO BEILECTBA B PacTBOPE, IPOBOAMTH PaCHEThI
10 YpaBHEHUIO XUMUIECKON PeaKiliy; _
coOmoaaTe TNpaBWia  [ONB30BAaHUS  XUMHYECKOM  MOCYIOH U
naGopaTopHBIM 00OpyIOBaHMEM, a TakXkKe IpaBujia OOpalleHus ¢
BEILIECTBAMHA B COOTBETCTBHH C HHCTPYKIMSIMH [0 BEINOJHEHUIO
TabopaTOpHBIX XUMHUYECKUX OINBITOB IO IONYYEHHUIO M COOMpaHUIO
ra3000pa3HbIX BELIECTB (aMMUaKa U YIJIEeKHCIIOro rasa);

NPOBOAUTE  peaKkUuy, IMOATBEPXKJAMOLIMEe  KadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIECTB: PACIO3HABATh OIBITHBIM IIyTEM XJIOpUA-, OpoMus-,
Honua-, KapboHar-, Qocdar-, cunukar-, CcyibdaT-, T'HMIPOKCHI-UOHLI,
KaTHOHBEI aMMOHMS ¥ HOHBI H3YYEHHBIX METAJIOB, NPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPaxX HEOPTraHWMYECKUX BEILECTB;

IIPUMEHSTH OCHOBHBIE OINEPAIMM MBICTUTEIIEHOU NeSTEIbHOCTY — aHaU3
M CUHTE3, CpaBHEHHE, O0O0OIleHHe, CHUCTEMaTHU3aLKIO0, BbISBICHUE
[IPUYMHHO-CIIEICTBEHHBIX CBA3eUW — ISl H3Y4YEHHUS CBOWCTB BELIECTB U
XVUMHMYECKUX peaKluii, eCTeCTBEHHO-HAy4Hble MEeTOAbl IO3HaHUS —
HaOOeHe, U3MEpeHHe, MOACIUPOBaHUe, SKCIIEPUMEHT (peajbHbIA U
MBICIICHHBIH ).



IMMOYPOYHOE IINTAHUPOBAHUE

Tema ypoka
Bcero

WHCTPYKTaX 110
OT png
o0yuaromuxcs
(BBOHBIN
urctpykrax) UOT-
01-2022.

[Tpeamer xumuu.
Ponb xuMuHu B
JKU3HU YETIOBEKA.
Tena u BemecTBa

VlHCTpYKTaX O

ITpaBUiIax

$2300IacHOrOo

[TOBEICHUS I

yualmuxcs Ha

32HATUSX B

y4eOHBIX

xabunerax UOT- 1
20-2022.

[Tonsitue 0

MeTOIax MO3HAHUS

B XHMHH.

Cmapmoeas
OUAPHOCTMUYECKAA
paboma.

[TpakTuveckas
pabora Ne 1
«lipaBuia paboTHI
B 1a0opaTopuy U
TIPHEMBI
oOparteHus ¢
1ab0paTOPHBIM
obopynoBaEHEM»
UucTele BELIECTBA
1 cmecu. CriocoOkl

8 KJIACC
 Komrsectso uacos
KoHTpobHBIE [IpaxTuyeckue
paboTsl paboThi
1

DJIeKTPOHHbIE
nudpopbie
o0pa3zoBareJb
Hbl€ pecypcehl

bBubnurorteka
LHOK

Bubnuorteka
[HOK

hitps://m.edsoo.r

Bubnuortexka

bubnuorteka
[HIOK



paszeneHusi cMecet . https://m.edsoo.r
u/ff0d26¢ca

IMpakTHyeckas
pabora Ne 2
Bubnuoreka
«Paznenenue OK
cMmecelt (Ha ' 1 1 1 .
U - hitps://m.edsoo.r
PANEReRT w/0d28e8
MTOBapeHHOM
COJTH)»
ATOMBI U _
o bubmuoTteka
VOTCKYIIBL.
: IHOK
Cmapmosas 1 ,
https://m.edsoo.r
OUACHOCIMUYECKAS - ;
w/ff)d2a6be
paboma.
XuMuyeckue )
Bubnuortexa
3JIEMEHTHL. 3HAKu OK
(CUMBOJTEI) 1 1 B
hitps://m.edsoo.r
XUMHAYECKUX e e
u/tF0d2be8
2JIEMEHTOB
Bubnuoreka
[TpocTrie u . I{OK
CIIOHEIE BEIIECTBA g/
ATOMHO-
MOJIEKYJISIPHOE 1
YeHuHe R
y u/ftd2ds0
3aK0H [IOCTOSTHCTBA i
COCTaBa BEIIECTB.
Xumuueckas Bubnuorexa
dopmya. 1 LIOK
BanenTaocTh https://m.edsoo.r
aToOMOB w/ff0d2eae
XAMHUYECKHX
2JIEMEHTOB
OrHOCHUTENBHAS
aTroMHag Macca.
OTtHocuTeNnLHAs 1
MOJIEKYJIApHAas
mMacca
MaccoBag gonsg ) - Bubauoreka

XUMHYECKOTO LHOK
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COEIHHCHHUH

3JIEMEHTA B

KonuyecTBo

BermiecTsa. Mob.
MonsgpHas Macca

Ou3uYecKue U
XUMUAYECKUE
SBJICHHUA.
Xumuueckas
peakius
{ipy3HaKy U

L CHOBHA
[pOTeKaHHs
XUMHYECKHUX
peaxuui

3aK0H COXpaHEHHS
Macchl BELIECTB.

Xumugeckue
ypaBHEHUSA

Brraucnenus

KOIHYeCTBa, MaccChl

BELIECTBA 110
YPaBHEHHUAM
XUMHAYECKUX
peakiuui

Knaccubukanus

XAMHYECKUX
peaxiui
(coenuHeHUs,
Pa3NOXKEHHUS,
3aMeIleHus,
oOmeHa)

M. B. JlomoHOCOB

— Y4EHBIN-

SHIHKJIOIETUCT.

Ob6061menne u

CHCTEeMAaTH3aIluAa

3HAHUH

Kompom.ﬁai
padota Nel mo

Teme «BelnecTra 1

hitns:/m.edsoo.r
u/ff0d350¢

bubnuoreka
HOK
https://m.edsoo.r
w/0d3230

Bubnuotexa
I[HOK

hitps://m.edsoo.r
w/f0d37fa

bubauorteka
L[IOK

hitps:/

bubnuoreka
1IOK

htips://m.edsoo.r

LE

Bubnuorteka
ITOK

hitps://m.edsoo.r

Bubnuoreka
LHOK

https://m.edsoo.r
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XUMHYECKHE
peaKIum»

Bo3nyx — cMech
razos. CocraB
Bo3ayxa. Kucimopon
— 3JIEMEHT |
IIPOCTOE BELIECTBO.
O3o0n

Du3nuyecKue u
XUMUAYECKUE
CBOMCTBA
KHUCJIOpOoJa
(peakiuu
ORHCTIEHU,
ropenue). Honsatue
00 okcupax
Criocob51
MIOJIy4YeHHUs
KHCJIOpOJa B
nabopaTopuu U
POMBIIIIEHHOCTH.
[Tpumenenue
KHCIIOpoaa

Temnmnosoi adpexT

XHUMHYECKOH
peaxiuy, IOHITHE
TEPMOXUMHUYECKOM
ypaBHEHUH, 3K30- U
9HJIOTEPMHYECKUX

peaxnusx

Tormmueo (HedTH,
yroJyib ¥ METaH).
3arps3HeHue
BO3JyXa, CIIOCOOBI
ero
IpeIOTBPALIECHHS
[IpakTryeckas
pabota Ne 3 o
teme «llonmydenue
U cobupanue
KHCTOpOzE,

u/ff0d4290

BubnuoTteka
LIOK

hitps:/m.edsoo.r

u/ff0d448e

Bubnuorexa
ITOK

https://m.edsoo.r

Bubnuortexa
LHOK

httos://m.edsoo.r

Bubnuoreka
IHOK

hitps://m.edsoo.r - -

bubnuorexa
HOK

https://m.edsoo.r

u/fi0d4dceda

bubnuoreka
[TOK

https://m.edsoo.r

i/ff0d4ae2
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1.3

Ly
Lo

H3USHUE €0
¢BOHCTBY

Bonopon —

3JIEMEHT U IIPOCTOC

BEINECTRO.
Haxoxnenue B

MIpUpoe
dusnueckue u
XAMHYECKHE
CBOICTBA
BOZOpPOAA.
[Tpumenenue

BOOOpOOa

ToHaTHE O

KIICJIOTax | COJIX

Crnioco0st
[OJTy9CHUS
BOJIOpPOZa B
nabopaTopuu

[IpakTuyeckas
padota Ne 4 o

teme «Ilomydenue

U cobupaHue
BOAOPOJA,
U3yYEeHUE ero
CBOMCTBY

MonsgpHslif 00BEM

rasos. 3aKoH
Asorazpo

Breraucnenus
00néMa,
KOJIMYEeCTBa

BEMIECTBA I'a3a I1o

€0 U3BECTHOMY
KOJIUYECTBY
BEIIIeCTBA HIIH
00BEMY

Brruucnenus

06BEMOB razos II0

Bubnuoreka
[HOK
https://m.edsoo.r

u/fi0d4ddo

bubtnuorexa
[TOK

w/d4ddo

Bubnuoreka
IHOK

Bubnuoreka
[HOK

itips://m.edsoo.r

Bubnuoreka
LHOK

httns://m.edsoo.r

Bubnuoreka
LHOK
hitps://m.edsoo.r
uw/HdsS42e

Bubnuoreka
[HOK

hitps://m.edsoo.r

bubnuoreka
HOK



40

VDaBHEHHUIO
peaKIuy Ha OCHOBE
3aKOHA 00BEMHBIX
UTHOIIEHUH ra3oB

QU3UIECKUE U
XAMHAYECKHE 1
CBOMCTBA BOJBI

CocTraB OCHOBaHHUH.
[TousTre 00 1
HHIUKATOpax

Bopna xax
PacTBOPHUTEIIE.
Hacrnnenssie 1
HEHACHIICHHBIE
PacTBOPEL
Maccosas gons
BEIIECTBA B
pacTBope
[IpakTuyeckas

pabora Ne 5 mo

TeMe

«[Ipurotosnenne
pPacTBOPOB C 1
OMpeNenEHHOA

MacCcOBOH Jonei
pacTBOPEHHOIO

BELLECTBAY

Konrtponbnas
pabota Ne2 o
teme «Kucmopogz.
Bogopoxn. Boxa»

OKCHIBI: COCTaB,
KnaccupuKanus, 1
HOMEHKJIaTypa

[lonyuenue u

XHMHYECKHUe
CBOMCTBA 1
KHCJIOTHBIX,
OCHOBHEBIX U

hitps://m.edsoo.r
u/Af0d5708

bubnuorexa
LHOK
hitps://m.edsoo.r
uw/ft0ds87a
Bubnnotexa

[IOK

Bubnuorteka
1HOK

hitps://m.edsco.r

bubnuorexa
[TOK

https://m.edsoo.r

Bubnuoreka
[TOK

https://m.edsoo.r * -

u/ff0d6342

bubnuorexa
HOK
hittps://m.edsoo.r
wthd66de

Bubnuortexa

[JOK

hitps://m.edsoo.r
u/ff0d664e
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aM(bOTEPHBIX
OKCHJIOB

OcHOBaHUS:

COCTaB,
saccuduranus,

HOMEHKIATypa

ilonyyeHue U
XHUMHAYECKUE
CBOMCTBA
OCHOBaHHH

Kucnotsl: cocras,
KiaccuuKanys, 1
HOMEHKJIaTypa

[Tony4yenue u

XHMHUYECKUE 1
CBO¥CTBA KUCIOT

Comnu (cpenHue):
HOMEHKIIATypa,
CIIOco0bI
MTOJIyYCHHS,
XUMHAYECKHE
CBOMCTBa
[TpaxTuyeckas

pabota Ne 6.

Pemenue
SKCIIEPUMEHTAJIEH

BIX 337124 110 TEME 1
«OcHoBHEIE
KJTacCHI
HEOPraHUYECKHUX
COSTUHEHHN

['eHeTHuecKas
CBSI3b MEXKILY
KJ1accaMu 1
HEOPraHU49ECKUX
COEMHEHUM

Obobmeune u
CHCTEMAaTH3aIHs 1
3HAHHH

bubnmuorexa
LHOK
https://m.edsoo.r
u/ff0d67ca

bubnuorexa
[HOK
https://m.edsoo.r
u/Tidé7ca

Bubnuorexa
IHOK

hitps://m.edsoo.r

w/fROdfee?

Bubnuoreka
HOK

hitps://m.edsoo.r

bubnuorexa
[IOK
hitps://m.2dsoo.r

Bubnuoreka
ITOK
hitps://m.edsoo.r
u/00ad9b7¢

Bubnuorteka
LHOK
hitps://m.edsoo.r

Bubnuortexa
LHOK
hitps://m.edsoo.r
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Crpoenue

KonTponsHas

pabota Ne3 nio
Teme "OCHOBHEIE
KIIaCCHI
HEOpPraHu4ecKux
coequHeHui"
ITepsbie MONBITKH
k1accapuKany
L LMAYECKHX
3JIEMEHTOB.
[TonsTre o
rpyInnax CXOMAHbIX
3JIEMEHTOB

[lepuonuueckuit
3aKOH U
[lepuonuyeckas
cucTema
XUMHAYECKUX
anemenTor /1. U.
Menneneera
[Tepuonsl, rpymnmel,
MOArPYIIIIBI

CtpoeHue aToMOB.
Cocras aTOMHBIX
anep. YsoTorsl

3JIEKTPOHHBIX
000JI0YEK aTOMOB
JIEMEHTOB
Ilepuonugeckoit
cuctemsr J]. U.
Merneneera

XapakTepucTuka
XHMHYECKOT O
dJIeMEHTA 110 ero
ITOJIOXKEHHUIO B
[lepuoanyeckoii
cucteme J1. H.
Menneneepa

Bubnuorexa
LIOK
https://m.edsoo.r
u/00ad%ela

Butnuorexa
IOK
hitps://m.edsoo.r
u/00ad9ifa

Bubnuorexa
IHOK
https://m.edsoo.r

u/00adad2c

bubnuorexa
ITOK

hitps://m.edsoo.r

w/00adas2¢
Bubnuoreka
[IOK
hitps://m.edsoo.r

w/00ada34?

Bubnuoreka
LHOK

hitps://m.edsoo.r

& ia‘_-’ i‘)c

Bubnunotexa
ITOK
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61

65

3nagenue

[Tepuonuueckoro

3aK0Ha Aj1s

DAa3BHUTHS HAYKH U

npaxkTuxu. 1. Y.
Menneneer —

y4EHBIH, IeAaror u

rpaxIaiiH

3 XeKTPOOTPHIIATEN

EHOCTH aTOMOB
XAMHYCCKHX
DJIEMCHTORB

Wonnag

XHMHYCCKas CBA3b.

Koganenrnas
oJIsipHast

XUMHHYCCKas CBA3k.

Tooosas
KOHMPOAbHAA

paboma/Beepoccuii

CKGsl NPOBEPOUHASL

KogasientHas
HETIOIIpHas

XHMHYCCKasd CBA3b

Crenesb
OKHUCIICHUS

OKUCIHTENBHO-

BOCCTaHOBHTEIIBHBL

€ pCaKiiu

OKUCIUTENH |
BLOCCTAHOBHTENH

KonTponsnas
padota Ne4 o
teme «CTpoeHue
aToMma.

bubnuoreka

[HOK

https://m.edsoo.r

Bubnuorexa
[OK
hitps://m.edsoo.r

u/00adaab8

Bubnuoreka

bubnuorexa
[IOK

https://m.edsoo.r

Bubnuortexa
IIOK

hitps://m.edsoo.r

u/fi0adaab?

" bubnuroreka

LIOK
https://m.edsoo.r
u/00adae28

Bubnuorexka
LHOK
httos:/m.edsoco.r

u/00adb076

bubnuoreka
[IOK

https//m.edsoor - -

Bubnuoreka
I[TOK
https://m.edsoo.r
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Xuamudeckas
CBS3bY»

Pe3epBHBIN YPOK.

O6ob1menue u
CHCTEMATH3aIlUs
3HaHKUH

PezepBHBIH ypoOK.

0O6001menue 1
cUCTEMATH3ALUS
3HaHUHU

PezeprHBIN ypOK.

O0o0menue u
cUCTEMATH3ALUS

YACOB I1IO

ITPOTPAMME

68

bubmuotexa
[TOK
hitps://m.edsoo.r
u/B0adb33¢

Bubmuoreka
LIOK

https://m.edsoo.r

u/00ad9ch2

Bubnuorexa
[TOK

https://m.edsoo.r
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9 KJIACC .

KonngecTBo qacos DlIeKTpOHHbIE
_ R | uHdpoBbIe
Tema ypoka KonTpoasusbIie IIpakTHYecKHe
Beero obpa3zoBaTeiib
padoTsl paboThl e e
Ynctpykrax o OT
JU1st 00y4arommxcst
(BROIHBIN
uHCTpyKTax) UOT-
01-2022.
IToBTOpEHUE
[IPOMJIEHHOTO B bubnuoteka
[IPOLILIOM Oy 1 - 1IOK
mMarepuana. https://m.edsco.r
IlepromuyecKmit u/00adb59e
3aKOH.
[lepuoguueckas
cucTeMa
XUMHYECKHUX
snemenToB /1. Y.
MeHneneera
UHCTpYKTaX O
nIpaBuiax
He3omacHOro
[IOBEeIEHUS I
ydarmxcs Ha -
3aHATUSX B YUEOHBIX _ B}ggHOTeKa
s 1 i‘ms:f:"m.edsoo.r
2022. i ,
u/00adb6b6
3aKOHOMEPHOCTH B
M3MEHEHUH CBOHCTB
XHUMHYECKUX
3JIEMEHTOB NEPBBIX
TPEX MIEPHOMIOB
Biodi Bubnnoreka
KOHMPONbHAA 1 1 LIOK_ _ ¢
P hllDSl;"r’EH.CG&OO,{‘
paboma. w00adb7e2
Knaccuduranus u Bubnuoteka
HOMEHKIaTypa 1 - HOK
HEOpPraHHYeCKHX https://m.edsoo.r

BeIecTs. BUIbI - 1/00adbach



1

XAMHAYECKOH CBSI3H U

THTIBI
KPUCTALITAYECKUX
PELIETOK.

Knaccupukanus
XHMHYECKHX
peaxuui no
pa3IuYHbIM
NpU3HAKam
ITonsTue o0 ckopocTa
XUMHYECKOH
peakiuu. [lousarue o
TOMOT'€HHBIX U
[€TEPOTreHHBIX

peaKLusIX

XUMUYECKOM
PaBHOBECHH.
DaKTOphI,
BJIMSIONINAE HA
CKOpPOCTH
XUMHAYECKOH
peaxuuu u
TOJIOXKEHUE
XUMHAYECKOTO
paBHOBeCHS

OKUCIHTENLHO-
BOCCTAHOBUTEIILHBIE
peaxnuu

KonTponbHas
pabora Nel o Teme
«IToBTOpEHHE H
yriay6ieHue 3HaHu |
OCHOBHBIX Pa3/Ie/IOB
Kypca 8 xnacca»
Teopus
3JIEKTPOJIATHYECKON
JTHCCOTIAAIIHH.
CunbHele U ciabbie
SIIEKTPOJIATE!

MouHbBIE ypaBHEHHS

1

Bubnuoreka

[TOK

https://m.edsoo.r

u/00adbeb

bubnuortexa

Bubnuorexa
LHOK
hitps://m.edsoo.r

u/00adc28¢

bubnuorexa
LHOK

w/00adeade

bubnuorexa
LHOK

https://m.edsoo.r

1/00aded68

Bubanoreka
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ceakIun

XuMHYECKHE
CBOMCTBA KUCIIOT U
OCHOBaHHUM B CBETE
IIpeACTaBIeHU# 06
3JIEKTPOJIHTHYECKON
JUCCOLHAHA

Xumugeckue
CBOMCTBA coJlel B
CBETE
NpENCTaBICHUH 00
3JIEKTPOTUTAYECKOM
JYCCOLUAIIH
[Tousitue o
THIPOJIHU3€E CONEH

0O600menue u
CUCTEMAaTH3ALIHS
3HaHUK
{IpakTuueckas
pabdora Ne 1.
«Pemenne
3KCIIEPHUMEHTAIBHBIX
3a/1a9y
KonTponsHas
pabota Ne2 o Teme
«DJIEKTPONUTHYIECKA
S JIUCCOITHAITHS.
Xumuueckue
peaxiuu B
pacTBopax»
Ob61as
XapaKTepUCTHKA
rajJoreHoB.
Xumpyeckue
CBOMCTBA Ha
IpuMepe XJIopa
XJ10pOBOAOPOA.
ConsHasg KHCIoTa,

LIOK

httos://m.edsco.r

w/00add448

Bubnuorexa
LHOK

https://m.edsoo.r

bubnuorexa
ITOK
https://m.edsoo.r
uw/00add8b2

Bubnmoreka
LHOK
https://m.edsoo.r
u/00add9d4
Bubnuorexa
LIOK

u/00addd 12

bubnuoTeka
LHOK
hitps:/m.edsoo.r
uw/00addbia

Bubnuorexa
[HOK

Bubnrortexa
1HOK
https://m.edsoo.r
u/00addfe2

Bubnnotexa
[TOK
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XUMHUYECKHE
CBOMCTRA,
NOJIy4YEHHE,
PUMEHEHHE

[IpaxTuyeckas
pabora Ne 2 o Teme
«Ilonygenue
COJISTHOM KHCIOTEI,
u3y4deHue e€
CBOUCTBY

Beraucnenus mo
YPaBHEHUAM
XAMHYECKUX
peaknui, eciy OIUH
W3 pEareHTOB JaH B
130BITKE

Obmag
XapaKTEPUCTHKA
ajieMeHTOB VIA-

TPYTIIBI
Annorponﬂme
MOIM(HKAIHK CEPHI.
Haxosxnenue cepsl 0
€€ COeIMHEHMI B 1
IpUpOJIE.
XuMudeckue
CBOMCTBA CEPEI

Ceposozopox,

CTPOEHHE,

dhusuyeckue u 1
XUMHUYECKUE

CBOMCTBA

Oxcunsl cepsl.
Cepras xucnora,
busuuecKkue u
XHUMUYECKHE
CBOMCTRA,
IPUMEHEHUE

XuMHIECKHE
peaKIuu, JeXKaIue B
OCHOBE

[ POMBIIIIEHHOT O

u/ (J(}ade i {}4

bubmoreka
HOK
hitps://m.edsco.r
u/00ade348

Bubnuorexa
[TOK

hitps://m.edsoo.r
w00aded488

Bubnuorteka
[HOK
hitps://m.edsco.r
u/Q0adebda

bubmuoreka
[TOK
hitps://m.edsoo.r
u/00adebda

Bubnuotexa
HOK
hitps://m.edsoo.r
u/00ade802

bubnuorexa
LHOK
https://m.edsoco.r
u/00adeal

Bubanorexa
HOK
hitps://m.edsoo.r
u/00adecfa
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CBOMCTBA

cnocofa noxydeHus
CEPHOM KMCIIOTHI.
XuMmuueckoe
3arpsA3HECHHE
OKPYKaIOMEH Cpejibl
COEVHEHHUSIMHY CEePEI

Brerancnenne
MacCCOROH JOJIH
BBIXO/IA IPOAYKTa
peaKuuu

Ob6mag
XapaKTEepHCTHKA
JJ1eMEeHTOB VA-
rpynmsl. A30T,
pacnpocTpaHeHue B 1
NIpUpOE,

dusnyeckue u

XUMUYECKHUE

CBOMCTRa
AmMuak, ero
(buznueckue u
XHAMHYECKHE
CROMCTRA,
[IOJIyYeHUe U
[IpUMEHEHHE

[IpakTuueckas

pabota Ne 3 mo Teme
«Ilonyyenwue 1
aMMHaKa, U3y4eHue

€r0 CBOMCTBY

A30THag Kuciora, eé
(uznyeckue u
XHMHUAYECKHE

Hcnonp3oBanue
HHUTPATOB H COJNEH
aMMOHHUS B KQ4eCTBe
MUHEPAIBHBIX
ya0OpeHui.
XUMHUYECKOE
3arpsa3HeHue
OKpYIKaroIleH Cpeibl

bubnuoreka
HOK
https://m.edsoo.r
u/00adec8a

Bubnuorexa
LHOK
hitps://m.edsoo.r

bubnuorexa
ITOK
hittps://m.edsoo.r
u/00aditod

bubnuorexa
I[TOK

hitps://m.edsoo.r

Bubnuoreka
[IOK

hitps://m.edsoo.r

Bubnuorexa
LHOK
httns://m.edsoo.r
u/00adf5i8
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CROHCTBA

COCIHHECHHUAMH a30Ta

Docdop. Oxcun

docdopa (V) u

dbocdopras xucinora,

usnyeckue u
XUMHAYECKHE
CBOMCTBA,
TTOy4eHHe

Hcnons3osanue

docdaros B
KadecTBe
MHUHEpaJIbHBIX
yaobpeHui.
3arps3HeHHe

IIPUPOJHOM CpeIbl

tbocharamu

Yrnepon,

pacrpocTpaHeHue B

Tipupone,
busnueckue u
XUMHUYECKUE

Oxcusl yriaeposa,
UX DU3UYECKUE U

XUMHYECKHE
CBOMCTBRA.
OKOoIOTHYECKHE
po0JIEMEL,
CBSI3aHHBIE C

OKCHIOM yIJI€poaa

YronbHas KucnoTa U

eg conu

[Mpaktuyeckas

pabota Ne 4 o Teme

"Tlony4yenue

YTJIEKHCIIOTO rasa.

KauecrBennas
peaxuus Ha

xapboHaT-uon"

Bubnuoreka
IIOK

htins://m.edsoo.r

bubnuorexa
[IOK
hitps://m.edsoo.r
u/00adfc20

bubmuorexa
HOK

httpsi//m.edsoo.r
u/00adid9¢

Bubnuoreka
[HOK

https:/m.edsoo.r

Bubnuorexa

OK

https://m.edsoo.r | .

w/00ac006¢

bubmuorexa
[HOK .
https://m.edsoo.r

wbae27e
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ITepBoHayanpHble
TIOHSATHS 00
OpraHUYEeCKUX
BEIIecTBax Kak o
COENMHEHMAX
yriaepoja

Kpemnuii u ero
COCIMHEHUS

[TpaxTuyeckas
pabora Ne 3.
Pemenue
SKCIIEPHMEHTAIBHBIX
3a71a4 1o TeMe
«Baxuetmue
HEMETaJUIBI B UX
COETUHEHHS

Kontponsnas
pabota Ne3 o Teme
«Baxneiimme
HEMETAILIEL ¥ UX
COCIUHEHUIY
OO6mmas
XapaKTepHCTHKa
XUMHYECKHX
3JIEMEHTOB —
METaILIOB.
Meramnyeckas
CBSI3b U
MeTalIudecKas
KPUCTALTHYECKAs
peeTKa.
Ou3uUecKue
CBOMCTBA METAJIOB

XuMHYECKUe
CBCMCTBA METAJLIIOB.
DIEKTPOXUMHUYECKHI
¥ psI HaNpsDKEHUH
METaJIOB
O6mmue cnocobs!
MTOTYYEHUS

MetaioB. CriaBsl.

bubnuorexa
[HOK
hitps://m.edsoo.r
u/00ae0s54e

Bubnuoreka
HOK

https://m.edsco.r

bubnuoreka
ITOK
https://m.edsoo.r
u/00ac0bi2

Bubmorexa
[TOK
hitps://m.edsoo.r
u/00aele] 8

bubnuoreka
IIOK

hitps:/m.edsoo.r

Bubnuorexa
LHOK

1.eds00.r

w/00ael 156

Bubmuorexa
LHOK

hitps://m.edsoo.r
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55

Brryucienus 1o
ypaBHEHUIM
XUMHYECKHX
peaxIyii, eciii OUH
U3 pearcHToB

COLCPKUT NIPHMECH

[TonsTre o xOppo3uu
METaJIIOB

[TlestoyHbIe METAITBI

Oxcuse 1
THIPOKCHIBI HaTpuUs
M KaJusi
[1lesrounHO3€MENTBHEBIE
METaJIBl — KaTbIUi
W Mar’uui

Baxkueiimue
COEIUHEHHUS KaJIbLUs
O06001enuE 1
CHCTEMATU3ALHSI

XKécTrocTh BOIBI U
CIIOCO0E! €&
YCTpaHEHHUSI

IIpakTudeckas
pabota Ne 6 o Teme
"JKECTKOCTH BOABI U
METOJIBI €€
vCTpaHeHus"

Anmgoreprsie

|

1

bubnuoteka
LHOK
https://m.edsco.r

u/00ael278

Bubnuoreka
[TOK
https://m.edsoo.r
u/00ae [4b2

bubmuortexa
[TOK
hitps://m.edsoo.r
w/00ag [4b2

Bubnuorexa

[TOK

https://m.edsoo.r

wOlael el
bubnuoreka
[HOK

hitps://m.edsoo.r * -

bubnuorexa
[HOK
https:/m.edsoo.r
u/00ae 886

bubnuortexa
LHOK

https://m.edsoo.r

u/00aelael

Bubnuotexa

[IOK

https://m.edsoo.r
w/00aclchHd
bubanorexa
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CBOMCTBA OKCHIA U
THPOKCHUIA

Keneszo

Oxcunpl,

THAPOKCH/IBI U COJIH
xenesa (IT) u xxenesa
(§80))

0606HI€HPIB "
CHCTEMaTH3aIus
3HAHUHI

IIpaxTuueckas
pabora Ne 7.
Pemenne
9KCIEPUMEHTATBHBIX
3a/a4 1o TeMe
«Baxneiimue
METaJUTBI ¥ HX
COCTMHEHNUS

Brruncnenus mo
YpaBHEHUAM
XUMHIECKUX
DEeaKnuH, eClu ONUH
U3 pEeareHTOB JIaH B
U30bITKE WK
COLAEPIKUT IIPUMECH.
Brraucnenus
MacCcoBOM 101U
BBIXOJa MTPOAYKTa
peakuuu
O6o0uienne u
cHCTeMaTH3alus
3HaHuM
KonTponpHas
pabora Ne4 mo Teme
«Baxueiimmne
METaJUTBI ¥ UX
COEIMHEHUSY

BemecTsa u

[HOK
https://m.edsoo.r
w/00aelc64
Bubmioreka
HOI{

u!{)()ciu ] db@

Bubnuoreka
IHOK

https://m.edsco.r

u/D0ae35eb

bubnuorexa
[HOK
hitps://m.edsco.r
u/00ae3de8

Bubnuoreka
LHOK
hitps://m.edsoo.;
w/00aei750

bubnuorexa
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OBILEE KOJIMYECTBO

3HaHWH

Marepuaisl B
MMOBCEIHEBHOK
JKU3HH 4eJI0OBEKA

Xumudgeckoe
3arpsi3HEHNE

OKpYJKaroLeH Cpeasl |

Pone xumuu B
pelIeHIH
3KOJIOTMYECKHX
npobiem

PesepBHBIit ypok.

O6o0b1enue u
CHCTEMATH3ALUS
3HAHHHA

PesepBHBIi ypok.

Obobienue u
CHCTEMAaTH3aIusl

PesepBHBIHA ypok.

O6obmenue u
CHCTEMAaTH3alHS
3HaHUH

HACOBTIIO
1#OPAMME B

68

LIOK

w/002e3£50
Bubnuoreka
[TOK

hitps:///m.edsoo.r
u/00ae4270

Bubanoreka
ITOK
hitps://m.edsoo.r

1/00aed270

Bubnuorexa

LIOK

htt

si/m.edsoo.r

w/00adb33¢c

Bubnuorexa
I[HOK

https://m.edsco.r
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