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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHuM Ha YpOBHE OCHOBHOT'O 00111eT0 00pa30oBaHus COCTaBJIeHa Ha
OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl
OCHOBHOTO 00111er0 00pazoBanusi, npeactaBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBE
denepanbHOi pabodeii mporpaMMbl BOCHUTAHUS U ¢ YIETOM KOHIIEIIIUN MTPENOTaBaHMs
yueOHOTO TmpenMera «XuMus» B o00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanum.

[Iporpamma 1o Xxumum 1aéT MPEACTABICHHE O IETISIX, OOIIEH CTpaTernu 00yYeHNs,
BOCIIUTaHUS M  Pa3BUTUS  OOYy4YAIONIUXCS  CpPEIACTBAMU  Y4EOHOro  MpeaMera,
yCTaHaBIMBaeT  00sA3aTENbHOE  NPEIMETHOE  COAEp)KaHWE,  MPEyCMaTPUBAECT
pacrpeneneHue €ero mo KiaccaM W CTPYKTypUpOBaHUE [0 pasleiiaM U TeMam
OporpaMMbl [0  XHMHUHU, ONPEAENIAeT  KOJIMYECTBEHHbIE U  KAaue€CTBEHHBIE
XapaKTEPUCTUKHU COJIEPKAHUS, PEKOMEHYEMYIO MMOCIEI0BATEIbHOCTh U3YUECHUSI XUMUHU
C YYETOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU Y4eOHOTO mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OO0YYalOIIMXCs, OMPENEseT BO3MOXKHOCTH TpeaMeTa s
peanu3anMu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
nporpaMmbl Ha YpPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3yibTaraM OOy4YeHUs XHMMHHM Ha YpPOBHE IeJIell M3ydeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIbHOMN JI€ATEIbHOCTH 00YYaroIIErocs o OCBOEHUIO y4eOHOTO
COJIepKaHMUS.

3HaHWE XHUMHHM CIYKUT OCHOBOM i (OpMHUpPOBaHMS  MHUPOBO33PEHUS
00y4aromierocs, ero MnpejCcTaBiICHUl 0 MaTepUaIbHOM €IMHCTBE MHpPA, BAXKHYIO POJb
UrparoT GopMUpyeMble XUMUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUSIX YHEPTHUU U 00
ABOJIIOIIMM BEIIECTB B MPUPOJIE, O MYyTIX PEIICHUS TJI00aTbHBIX MPOOJIEM YCTOHYHUBOTO
pPa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DYHEPr€TUYECKOW, MUIIEBOM U IKOJIOTMYECKOMN
0€30IacHOCTH, MPOOJIEM 3IpaBOOXPAHECHMUSI.

N3yuyenune xumuu:

CIIOCOOCTBYET peanu3alii BO3MOXKHOCTEH MJii caMOpa3BUTHS U (HOPMUPOBAHUS
KYJBTYPBI IMYHOCTH, €€ 0011el U GyHKIIMOHATHHOU IPAMOTHOCTH;

BHOCUT BKJIaJl B (OPMUPOBAHUE MBIIUICHUS] U TBOPYECKUX CIOCOOHOCTEH
oOyJarommuxcsi,  HAaBBIKOB WX  CaMOCTOSATEJIHHOM  y4yeOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEJOBATEIIbCKUX  YMEHUW, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOMN eI TEIbHOCTH;

3HAKOMUT €O cCHenu(pUKOW HAYYHOTO MBIIUICHUS, 3aKIaJblBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsSIa Ha €JAWMHCTBO TPUPOJBI M YeJIOBEKa, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0yYarOITUXCS;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSAM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTHYECKOE
oOpa3oBaHHe 00y4aIOIUXCSI.



JlanHbple HampaBiieHUss B OOYYEHUHM XHMHUHM OOECleYMBaIOTCS CrHelupuKon
CoJiepKaHusl yueOHOro MpeAMEeTa, KOTOPBIN SBISETCS EAArOTHYECKH aIallTHPOBAHHBIM
OTpak€eHueM 0a30BOM HAYKH XMMHH HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO oOHIEro 0Opa30BaHHsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIMIMMUCS CHUCTEMBl MEPBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPraHMYECKOM XMMHHU U HEKOTOPBIX OTIACIBHBIX 3HAUYMMBIX MOHSATHN OPTraHUYECKOU
XUMUHU.

CtpykTypa coaepKaHUsi MpPOrpaMMbl MO XHUMUHU c(hOpMHpOBaHa Ha OCHOBE
CUCTEMHOT0 mnojaxona K e€ wuzydeHuro. ConepKaHue CKIAAbIBACTCS M3 CHCTEMBI
NOHATUA O XMMHUYECKOM JJIEMEHTE U BEUIECTBE M CHCTEMBI MOHATUM O XMMHUYECKOU
peakiuu. OO0e A3TH  CHUCTEMBbl CTPYKTYPHO  OpPraHM30BaHbl MO  IPHUHIIUITY
IIOCJIEIOBATEILHOTO Pa3BUTUA 3HAHUKW HAa OCHOBE TEOPETHUYECKUX IIPEIACTABICHUM
Pa3HOro YpOBHSL:

— ATOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHMS O CTPOCHHUH aTOMA U XUMHYECKOM CBA3H;

— MPEACTABICHUHN 00 JEKTPOIUTUYECKON JUCCOLMAIH BEILIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS Ha OCHOBE dMIMPHUYECKHU MOTYYECHHBIX
U OCMBICIIEHHBIX (DAKTOB, Ppa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YpPOBHA K
JIPYroMy, BBITIOIHSISA (YHKIIMM OOBSICHEHUS] U MPOTHO3UPOBAHUSI CBOWUCTB, CTPOCHUS U
BO3MOKHOCTEU MPAKTUYECKOTO IPUMEHEHMS U NIOJIyYEHHUs] U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpamMmbl MO0 XUMHUHU CHOCOOCTBYET (POPMUPOBAHUIO NPEACTABICHUS
O XMMHWYECKOW COCTABJISIOIIEM HAy4YHOM KApTHHBI MHUpa B JIOTUKE €€ CHCTEMHOM
MIPUPOJBI, LIEHHOCTHOTO OTHOUIEHWS K HAYYHOMY 3HAHHUIO M METOJAM ITO3HAHUS B
Hayke. M3ydeHue XHUMHUHU NPOUCXOAUT C NMPUBICYECHUEM 3HAHUW W3 paHEE U3YUYEHHBIX
yueOHbIX npenMeToB: «Okpyxaromuii Mupy», «buonorus. 5—7 knacce» u «®usuka. 7
KJIACC».

[Ipy u3yyeHUM XUMHHM TPOUCXOIUT (HOPMHUPOBAHME 3HAHUN OCHOB XMMHUYECKOU
HayKd Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, NPAKTUYECKON eATeTbHOCTH
YeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajaya y4yeOHOro
mpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBl XMMHUYECKUX 3HAHUN — BaKHEUIITUX
(bakToOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX 0000IIeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUU K HAYYHBIM METO/IaM
MO3HAHUS MPU HU3YYEHUM BEIIECTB U XHUMHUYECKUX peakiuii, B (HOpPMUPOBAHUU U
Pa3BUTHHM TMO3HABATENbHBIX YMEHHM M UX NPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOU U
y4eOHO-HCCIEeIOBATEIbCKON  JESATENIbHOCTH,  OCBOGHMM  MpaBUil  0€30MacHOro
oOpalnieHus ¢ BEIECTBAMU B TOBCEHEBHOM KU3HU.

[Ipy u3yyeHMM XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHUs BaKHOE
3HaUY€HUE MPUOOPENH TaKHUE 111, KaK:

— (QopmMupoBaHHWE MHTEJUIEKTYalbHO pa3BUTOW JIMYHOCTH, TOTOBOM K



caM0OOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU;

— HANpaBJICHHOCTh O0yUYEHHUS Ha CUCTEMaTHYECKOe MPUOOIIEHNE 00yUYatomuXcs K
CaMOCTOSITEJIbHOM TI03HABATENBLHON JIESITEIbHOCTH, HAYYHBIM METOJlaM I[O3HaHUS,
(opMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— o0ecrnedyeHrue YCIOBUH, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OO0YYarOIIMMHUCS
OMbITa Pa3HOOOPA3HOU AESITEIBHOCTH, MO3HAHKS U CAMOITO3HAHHUS, KJIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIUM), MMEIOUIUX YHHUBEPCAIbHOE 3HAYEHUE JUISl Pa3IUYHBIX
BUJIOB JICSITEIbHOCTH;

— ¢opmupoBaHne 00mel  (QYHKIIMOHAIBHOW W  €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM YHCJIE YMEHHI OOBSICHATH M OIIEHUBATH SIBIICHUS OKPY’KAOILIETO
MUpa, UCTHOJIb3ys 3HAHUSA U OIBIT, MOJYYCHHBIC NMPU U3YUYEHUU XUMHUU, IPUMEHSATh UX
U pelieHUH Mpo0IieM B MOBCETHEBHON KU3HU U TPYOBOM E€ATEIbHOCTH;

— ¢dopMHpoBaHUE y OOYYAIOUUXCS TYMAHHUCTUYECKUX OTHOIICHHH, MOHUMAaHUS
LEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKH HKOJOTMYECKU IeJ1ec000pa3HOro
MOBEJEHUS B OBITY U TPYJOBOU AEATEIBHOCTU B LIEJIAX COXPAHEHUS CBOETO 3J0POBbS U
OKPYKaroIIEH IPUPOTHOUN CPEIBIL;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCHHMTAHHUIO Ha OCHOBE YCBOEHHs OOIIEUETOBEYECKUX LEHHOCTE, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOQUJIS U HAMTPABICHHOCTH JTalIbHEUIIIEro 00y4YeHu .

OO61iee yuciaO 4acoB, OTBEAEHHBIX JUIsl U3yYEHUS XMMHUU Ha YPOBHE OCHOBHOTO
oO1mero oobpaszoBanusi, cocrapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kiacce — 68 vacos (2 yaca B HEZIEINIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHayabHbIE XUMHYECKHE OHATHSA

[Ipeamet xumun. Poiab XMMUU B )KU3HH YeJIOBeKa. XUMHUsI B CUCTEME HayK. Tena u
BemiecTBa. duznueckue CBOMCTBA BElIECTB. ArperaTtHoe cocTosiHue BeulectB. [lonsarue
0 MeTojax Mo3HaHus B XuMHH. Yucteie BemiectBa U cMmecu. CriocoObl pasieneHus
cMecen.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE AJIeMEHThl. CUMBOJIbI XUMHUUYECKUX 3JIEMEHTOB.
[IpocTbie u cloXHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumudeckass ¢opmysia. BaleHTHOCTP aTOMOB XMMHYECKHUX HJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocUTeNbHasE atroMHas Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHas Macca. MaccoBast 10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monb. MoispHas macca. B3auMocBsi3b  KOJIMYECTBA,
MacChl M YUCJIa CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacy€Tsl mo GopMynaM XUMHUYECKHUX
COECIMHEHU.

du3nveckue M XUMHYECKHUE SBJICHUS. XUMHUYECKash peakuus U e€ MpPU3HAKHU.
3aKOH COXpaHEHMs] Macchl BellecTB. XuMmudeckue ypaBHeHus. Kiaccudukanus
XMUMHUYECKHMX PEaKIuil (COSTMHEHNUS, Pa3I0KCHUs, 3aMeIleHHs, 00MeHa).

Xumuueckuii IKCnepuMeHn .

3HAKOMCTBO C XUMHUYECKOW TMOCYI0#, TpaBwiaMu pabOTel B jabopaTopuu u
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYCHHE W OIHUCAHUE
(U3UYECKUX CBOMCTB 00pa3I0OB HEOPraHMYECKHUX BEIECTB, HAOMIOACHUE (DU3NUSCKHUX
(mmaBjaeHUWe BOCKA, TasHHWE JibJla, pacTUpPaHME caxapa B CTYyNKe, KUIEHHUE U
KOHJICHCAIlUsl BOJbI) W XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICCTBUE MeJia C KUCJIOTOM) SIBICHWMW, HAONIOJACHUE U OINMUCAHUE
PU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakiuii (pa3iokeHue caxapa, B3auMOJICHCTBUE
CepHOW KHCIOTHI C XJOpPHIOM Oapwusi, pasjioxenue ruapokcuga memu (1) npu
HarpeBaHUM, B3aUMOJICUCTBUE KeJe3a ¢ pacTBopoM cojii menu (II), uzyduenue crocodon
pa3iesieHusi cMecel: ¢ TOMOIIbI0 MarHuta, (QuIbTpoBaHUE, BBINIAPUBAHMUE,
TUCTUIUTALINS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKU TTOBAPEHHOM COJIHM, HAOIIOCHHE
1 ONHUCAHUE PE3yJIbTATOB MPOBEACHUSI OMbITA, ULUIFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
Macchl, CO3/JaHUE MOJIeNIeld MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHUYECKHUX BElIECTB

Bo3nyx — cmech razoB. CocrtaB Bosayxa. Kucmopoag — 3ieMEHT M TPOCTOE
BemecTBO. Haxoxaenue kucimopoga B npupoje, GUu3ndeckne U XMMAYECKHe CBOMCTBA
(peakuu  topenus). Oxcupawl. [Ipumenenue xucimopoga. CrocoObl MOTyYEHUS
KHCJIOpPOJia B JTAOOPATOPUM W MPOMBINIIEHHOCTH. KpyroBopoT Kuciopoaa B IPHUPOJE.
O30H — anoTponHas MoaAU(PUKAILUS KUCIOPOa.

TemnoBoii 3¢ ekt XUMUYECKON peakiuu, TEPMOXUMHYECKUE YpaBHEHUS, K30~ U



SHIOTEPMUYECKHUE peaKUUH. TOIMIMBO: yrojib U METaH. 3arpsA3HEHUE BO30yXa, YCUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocTtoe BemlecTBo. HaxokeHne Bomopoda B HPHUPOJE,
du3nueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI monyyeHusi. Kucnorsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacuéTsl M0 XMMUYECKUM YPABHEHUSIM.

®usnueckne cBOMCTBA BOABL. Bona kak pactBopurens. PactBopel. Haceiennsie n
HEHACBILIEHHBIE pacTBOPbI. PaCTBOPUMOCTH BeliecTB B BoJe. MaccoBast 107151 BEIIECTBA
B pacTBope. XMMHYECKUE CBOWCTBAa BOJbl. OcHOBaHUs. Posb pacTBOpOB B IPUPOJE U B
KU3HU yenoBeka. KpyroBopoT Bozibl B mpupojie. 3arps3HeHrue NpupoaHbIx Boa. OxpaHa
Y OYHCTKA NPUPOJIHBIX BOJ.

Knaccudukanus ©Heopranudeckux coenuHenuid. Oxcuapl.  Kiaccudukanus
OKCHJIOB: cojieo0pasyromiue (OCcHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) U
HecosneoOpasyromue. Homenkinarypa okcuaoB. ®uznyeckue U XUMHUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanus. Knaccuukanus oCHOBaHMI: ETOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuii. Pu3nyecKHe U XUMHUYECKHE CBOMCTBA OCHOBAHMWM.
[Tosrydyenrne ocHOBaHMU.

Kucnotel. Knaccudukanuss xucimor. Homenknatypa kucior. Puznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTtaiuioB H. H. bekeroBa. [lomyuenune
KHUCJIOT.

Comu. Homenknatypa cosieil. DuU3MYECKHE M XHUMHUYECKHE CBOMCTBAa COJIEH.
[Tomyuyenue conen.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COECAUHEHUM.

Xumuueckuii IKCnepuUMeHm .

KAuEeCTBEHHOE OIPENCIICHUE COIEpkKaHUsA KHUCIOpoAa B BO3AyXe, IIOIYYEHHE,
coOupaHue, paclo3HaBaHWE U U3yUYEHUE CBOMCTB KHUCIOpOAa, HaOII0/IeHue
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCJIOBHUS BO3HUKHOBEHHMS W NPEKpAIICHUS
ropeHus (Mokapa), O3HAKOMJIEHHWE C 0O0pa3llaMH OKCHUJOB U OINHCAHHE MX CBOMCTB,
NoJIyueHue, coOuMpaHue, paclo3HaBaHWE M HM3YyYE€HHE CBOMCTB Bojopoaa (TOpeHue),
B3auMozeiictBue Bogopoma ¢ okcugoMm wmean (1)  (BO3MOKHO —HCIOIB30BaHUE
BUJICOMaTepHUanoB), HaOmoAeHrne oOpa3loB BELIECTB KOJUYECTBOM 1  MOIb,
UCCJIEIOBAHUE OCOOEHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM JOJIEM PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBHE BOJBI C MeTaulaMu (HaTpueM U KaJjbliueM) (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEpUANIOB), HCCJIEIOBAaHUE OOPa3lOB  HEOPraHUYECKHUX
BELIECTB PA3UYHBIX KIJIACCOB, HAONIOJIEHUE HM3MEHEHHUS OKpPAacCKU HWHAMKATOPOB B
pacTBopax KHCIOT M Iejodyeil, u3yueHue B3ammopercTBus okcuaa meam (I1) ¢
pacTBOPOM CEpPHOM KHCIIOTBHI, KHCIOT C METallaMH, PEaKUUi HEUTpalIn3alny,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METala JPYTUM U3



pacTBOpa COJM, PELICHHE KCIEPUMEHTANbHBIX 3a7ad Mo Teme «Ba)HeWlne Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

Iepuoauyeckuit 3axkoH M Ilepuoguyeckas cucreMa XHMHYECKHX 3JIEMEHTOB
. U. MenpgeseeBa. CrpoeHue aroMoB. XMMHYeCKasi CBfA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJbHbIC PeaKIUN

[lepBble NONBITKH KIACCU(PUKALMN XUMHUYECKUX 37eMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX OJJIEMEHTOB (IIEJOYHBIE U UIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOTEHBI,
MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(POTEPHBIE OKCHUJIBI U THIPOKCH/IBL.

Ilepnogmueckuit 3akoH. llepuonnueckas cucrema xumudeckux snemeHntos /1. WM.
MenneneeBa. Kopotkomepuomnas wu amuHHONEpuomHas (opmer [lepuoamueckoi
cucteMbl xumuyeckux onemeHtoB J[. WM. Menaeneea. Ilepuoasl W Tpymmsbl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOa U IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocrtaB aToMHbIX snep. M3orombl. OnektpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMHUYECKUX A1eMeHTOB llepronnyeckoit
cucrembl JI. WM. MenneneeBa. XapakTepuUCTMKAa XHWMHYECKOIO OJJIEMEHTAa IIO €r0
nonoxenuro B [lepuoanueckoint cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsI paguyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEPUOJaAM.

3nauenue Ilepmommueckoro 3akoHa u Ilepmogmyeckoll CHCTEMBI XHUMHYECKHX
DJIEMEHTOB I pa3BuThUs Haykn W mnpaktuku. JI. M. MenneneeB — yd€Hblii U
IPaKJaHUH.

Xumunyeckass cBsi3b. KoBaneHTHas (mosisipHass M HENOJSIpPHAasi)  CBA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp okucneHus. OKUCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsr
OKHCIICHHS U BOCCTAaHOBJIEHNS. OKHCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

U3yuyeHrue OoO0pa3loB BEUIECTB METANIOB M HEMETAJUIOB, B3aWMOJEHUCTBHE
TUAPOKCUIA LHWHKAa C pacTBOPAMHM KHCJIOT M IIEJIOYEH, NIPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuuil (ropeHue,
pEaKLMK Pa3IOKEHHS], COETUHEHU).

Mesicnpeomemmnoie cea3u

Peanuzanuss MeXNpeaMETHBIX CBS3€M MpU HM3y4eHHMM XUMUU B 8 Kjacce
OCYUIECTBJISIETCSl Yepe3 MCIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO--HAYYHBIX MOHSITHM,
TaK U MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JUISl OTAEIIBHBIX MPEIMETOB €CTECTBEHHO--
HAay4HOTO LIUKJIA.

OO1ue ecTecTBEeHHO--HAy4YHbIE MOHSTHS: HAy4dHbIM (akT, rumoresa, Teopus,
3aKOH, aHaJIU3, CUHTE3, Kiaccu(ukanus, nepuoaudHOCTb, HAOMI0I€HUE, SKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJIEHUE.

®u3uka: Marepus, aToM, DJIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOMbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUYECKUN 3aps]l, BEUIECTBO, TEIO, 00BEM,



arperaTHoe COCTOSHHE BEINECTBa, ra3, (PU3NYECKUE BEIWYHHBI, CTUHUIBI U3MEPECHHUS,
KOCMOC, TUTaHETHI, 3BE37b1, COHIIE.

buonorus: dorocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAITBI, TOPHBIE TOPOIBI, TTOJIC3HBIC
HCKOIIaeMbl€, TOIJTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKAsS] PeaKUMs

Ilepnogmueckuit 3akoH. llepuonnueckas cucrema xumuyeckux anemeHtos JI. M.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XHUMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB, KAJINS, KAUIBIHUSA U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM BJIEMEHTOB B [leproanyeckon CUCTEME U CTPOCHUEM UX aTOMOB.

CTtpoeHue BelIECTBA: BHUIbl XHUMHUYECKOM CBSI3U. THUMOBI KPUCTAJUIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTAJUIMYECKON PEIIETKA U BUAA
XUMHUYECKOM CBSI3H.

Knaccudukanuss w1 HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM  KJIACCaM  HEOPTraHWYECKHUX
COEIMHEHU, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanuss XUMUYECKUX PEeakiUil M0 pa3iMuHbIM MpU3HAKaM (M0 YUCITy U
COCTaBY YYacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, 10 U3MEHEHUIO
CTETEHEW OKHUCIEHUS XHUMHYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHUIO
KaTajau3zaTopa). IK30- U SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHECHMUSI.

[TonsitTue o0 ckopocTH XuMHUYeckoil peakuuu. I[lonstue o0 oOpaTUMBIX U
HEOOPATHUMBIX XHMHUYCCKHUX peaknusax. [IoHATHE O TOMOIEHHBIX M TETEPOreHHBIX
peakuusx. llonarue o karaimse. [lonstne o xumMuueckom paBHOBecuU. DakTophl,
BIIMSIIOIIME HA CKOPOCTh XHWMHUYECKOM pEAKIMU U TOJ0XKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON pEeaKIMH. CocraBnenue ypaBHEHUHN

OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIMd  C  HUCIOJB30BAaHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJUTAYECKON OHUCCOLMAIUMU. DJIEKTPOJIUTHI W HEDJIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MeXaHW3M JHCCOIMALIMM BEIIECTB C PAa3IMYHBIMU BHUIAMHU
xuMuueckon cBsa3u. CreneHs guccormanuu. CUIbHbIE U C1a0ble DJICKTPOIUTHI.

Peakuun noHHOro oOMeHa. YCJIOBHS NPOTEKAHUsI PEAKIUA HMOHHOTO OOMEHa,
MIOJIHBIE M COKPALIEHHBIC HOHHBIE YpaBHEHUS peakiuii. CBOIICTBAa KUCIOT, OCHOBAaHUU U
CoJiell B CBETE NPEJCTaBICHUN 00 3JIEKTPOJUTHUECKON nuccounanuu. KauecTBeHHbIE
peakunu Ha uoHblL. [IoHSATHE O TMaPONIU3E COJIEH.

Xumuueckuii IKCnepuMenm

O03HAKOMJIEHUE C MOJICIISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPTAHUYECKUX BEIIECTB



— METaJUIOB U HeMeTauioB (rpaduTa U ajamasa), CJI0KHBIX BEIIECTB (XJIOpUa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peakiuud OT BO3JIEHUCTBHUS
pa3aNuYHBIX (PAKTOPOB, HCCIEAOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB,
npolecca TUCCOUMAlUNA KUCIIOT, MEN0Yer U coleil (BO3MOKHO HCIOJIb30BAHUE BUIECO
MaTepHaJioB), IPOBEICHUE OIBITOB, MILTIOCTPUPYIOIIUX MTPU3HAKY MPOTEKAHUS PEAKITUN
MOHHOTO0 0OMeHa (00pa3oBaHUE OCaKa, BbIJCICHHE Ta3a, 00pa30BaHUE BO/IbI), OIBITOB,
WJUTIOCTPUPYIOLIUX NPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIuil (roOpeHue,
peaKklUMH pa3lIoKEHUs, COECIWHEHHs), PACIO3HABAHME HEOPIaHMYECKUX BEIIECTB C
MOMOIIIbIO KAUECTBEHHBIX PEAKIIMI HA HOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTansbl 1 X coeIMHEHUS

OO6mast  xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTH  CTPOCHHMS  aTOMOB,
XapakTepHble cTerneHu okucienus. CtpoeHne U (U3MYECKHME CBOMCTBA MPOCTHIX
BEIIECTB — rajJoreHoB. XMMHUUYECKHE CBOMCTBAa Ha MpUMepe XJjopa (B3auMOJCUCTBUE C
METaJuUlaMHM, HEMeTalulaMy, Iiejaodamu). XjopoBoaopona. CoiigHas — KHCIOTa,
XUMUYECKUE CBOMCTBA, MOJy4YyeHUE, IpuMeHeHue. [[eficTBue xJjiopa U XJIOPOBOJAOPOAA
Ha OpraHu3M 4esoBeka. BaxHelire XJI0puIbl U UX HAX0XKICHUE B IPUPOJIE.

O6mrast xapakrepuctuka d371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHne u (U3UYECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJAA U CEphbl. AJUIOTPONHbIE MOAU(PUKALMKA KUCIOPOAa U
cepbl. XHUMHUYECKHE CBoHcTBa cepbl. CepoBOAOpOA, CTpOoeHHE, (U3UUYECKUE U
XUMHYECKue cBOMCTBA. OKCHUIBI CEpbl KaK NPEACTABUTENIA KHUCIOTHBIX OKCHJIOB.
Cepnas xucnota, ¢puU3HUYECKHE U XMUMHUYECKHE CBOWCTBa (OOIIME Kak MpEeICTaBUTEIs
Kjlacca KHUCJIOT H crenuduueckue). XUMHUYECKHE pEaKIUHu, Jekallhue B OCHOBE
MPOMBIIUIEHHOTO CrHoco0a TOJIy4eHHs] CEpHOW KHUCIOThl. IlprmeHeHue cepHoil
kucioTel. ConM CepHOM KHUCIOTHI, KadyeCTBEHHAsh peakiuss Ha CyJab(ar-HoH.
Haxoxnenune ceppl WM €€ COCOUHEHWM B NOPUPOJE. XHUMHYECKOE 3arpsi3HEHHUE
OKpY’KaIOILIEH Cpelibl COETMHEHUSIMU CEPBI (KUCIOTHBIE JOK/IU, 3arPsI3HEHUE BO3AyXa U
BOJI0OEMOB), CIIOCOOBI €T0 MPEe0TBPAICHUS.

OO6miast xapakTepucTtuka o3ieMeHTOB VA-rpynmnbl. (OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTEMEHH OKHUCIEHHUS. A30T, pPAcCHpOCTpPAHEHHE B MPHUPOJIE,
dusnueckne U XuMHUYEeCKue cBoicTBa. KpyroBopoT azora B mpuponae. AMMHUAK, €ro
dusnueckrue U XMMUYECKHUE CBOMCTBA, MOMy4YeHue U npuMeHenrne. Coau aMMOHUS, UX
dbu3uyeckre 1 XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiivs Ha UOHBI
aMMOHUS. A30THasl KHUCIIOTa, €€ ToJlydeHue, (PU3MYEeCKMe M XUMHUYECKHE CBOMCTBA
(oOmme kak TpeacTaBUTENs Kjacca KHUCIOT W crnenuduueckue). Mcmoms3oBaHwue
HUTPATOB M COJIeH aMMOHHUS B Ka4eCTBE MHUHEPAIbHBIX YyIOOpeHM. XUMHYECKOE
3arpsA3HEHHUE OKpYXKalolled Cpeabl COEAUMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO31yXa, MOYBbI U BOJAOEMOB). Docdop, amioTpornHbie MOAUPUKALUU
docdopa, dusnueckue u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u dochopHas
KHCIIOTa, (PU3HUeCKUe U XUMHUYECKHe CBOMCTBA, onyueHue. Mcnons3zoBanue gpocdaron



B KaU€CTBE MUHEPATBHBIX YI0OpEHUH.

O6mass xapakrepuctuka dJeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpPHBIE CTEMEHU OKHUCICHHS. YTIEpOJl, aUIOTPOIHbIE MOAU(PUKALINH,
pacrpocTpaHeHue B Mpupoiae, (U3nyeckue U XUMHUYECKHE CBOWCTBA. AJICOPOIUS.
Kpyrosopot yrnepona B npupoae. Okcuabl yriaepoaa, ux (Gpusndeckue u XUMHUYECKUe
CBOWMCTBA, ACHCTBHUE HA KUBBIC OPTAHU3MBI, TOTYUYCHHE U TPUMEHEHHUE. JKOJIOTUUECKUE
npo0sieMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV), runoresa rnob6asbHOTO MOTEIUICHUS
KJIMMara, MapHUKOBBIA 3(PdekT. YronbHas KUCIOTa U €€ COoNM, MX (U3HUECKUE U
XUMUYECKUE CBOMCTBa, TNOJyYyeHHE U mnpumeHeHue. KadecTBeHHass peakius Ha
KapOoHaT-uoHkI. Mcronp3oBannue KapOOHATOB B OBITY, MEIUIIMHE, MIPOMBIIIJICHHOCTH U
CEJIbCKOM XO03SICTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX BEIHIECTBAX KaK O COEIMHEHMSIX
yraepoja (MeTaH, 9TaH, HTWICH, alleTUJICH, 3TaHOJ, TJIMIEPUH, YKCYCHAas KHCIIOTA).
[IpupoHbie ICTOYHUKH YTIIEBOIOPOOB (YToJib, MPUPOJIHBIN Ta3, HE(MTh), MPOTYKTHI UX
nepepaboTku (O€H3WMH), HMX pOJb B OBITY W MNPOMBIIUICHHOCTH. [loHATHE O
OMOJIOTHYECKH Ba)KHBIX BEIECTBAaX: KUpax, Oejkax, yriieBoJgaX — U UX POJU B KU3HU
yesnoBeka. MarepuallbHOE €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCIUHEHHUM.

Kpemnuii, ero ¢usznueckue u XMMHUYECKUE CBOMCTBA, MOTYYECHUE U MPUMEHEHUE.
Coenunenusi kpemHusi B npupoje. O6mue npeacrapieHust o0 okcuae kpemuus (IV) u
KpemMHueBoi kuciore. CUIMKAThl, UX MCIOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiive cTpouTeNnbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobieMbl 6€30MacHOr0 MCIOJIb30BaHUS CTPOUTEIBHBIX MaTEpHAIOB B
IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE O0Opa3IlOB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
IIPOBE/ICHUE KAue€CTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI M HAOIIO/IEHHWE MPU3HAKOB HUX
POTEKaHMs, OMBIThI, OTpaXkarolre HU3NIECKNe U XUMUYECKHUE CBOMCTBA TAJIOTCHOB U
UX COEQUHEHUN (BO3MOXHO MCHOJb30BAHUE BHUICOMATEPUATIOB), O3HAKOMIICHHE C
oOpa3naMu  XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHWE ¢ oOpa3naMu cepbl u €&
COEIMHEHUSIMU (BO3MOYXHO MCITOJIb30BAaHUE BUAEOMATEPUAIIOB), HAOIOIEHNE Mpolecca
oOyTJIMBaHMS caxapa MoJ ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUCHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAYECTBEHHOMU
peakiuuu Ha Cyiab(}aT-uoOH M HaONIOJEHUE MpU3HAKA €€ MPOTEKaHUs, O3HAKOMJIEHHUE C
¢u3nueckumMu  cBoMcTBaMM  a3zoTa, (Gochopa MW UX COEAMHEHHH (BO3MOXKHO
MCIIOJIh30BaHUE BHUJEOMATEpPUAJIOB), oOpa3llaMu a30THBIX U (POCPOPHBIX yIOOpEHUIA,
noJtydeHue, cobupanue, pacrno3HaBaHWE M W3YyYEHHE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBCHHBIX PEAKIMN HAa MOH aMMOHHS W (QocdaT-uOH U U3yYeHUE MPU3HAKOB HX
OPOTEKaHUs, B3aUMOJICUCTBHE KOHUEHTPUPOBAHHOMW a30THOM KHUCJIOTBI C MEJBIO
(BO3MOHO HMCMOJIb30BaHUE BUJIEOMATEPHUATIOB), U3YYEHUE MOJENIEH KPUCTAIMYECKUX
peméTok anmMaza, rpadura, QywiepeHa, 03HAKOMJICHHE C MPOIECCOM aacopOIuu



PAaCTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM IPOTUBOrasa,
MOJIydeHUe, COOMpaHWe, paclio3HaBaHWE W W3YyYCHHE CBOWMCTB YIVIEKHCIIOTO Tasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBI W H3y4YCHUE
MPU3HAKOB WX  MPOTEKAHUSA, O3HAKOMJICHME C  MOPOAYKUHUEH  CHIMKATHON
NPOMBIIIICHHOCTH, PEUIEHWE OHKCIHEPUMEHTAIBHBIX 3alad Mo TeMe «Baxkneimme
HEMETAJUTbI U UX COCTUHEHUS.

MeTtajuibl 4 X COCAUHEHUS

OO6miast xapakTepuCTUKa XUMUYECKUX SJEMEHTOB — METAJUIOB Ha OCHOBaHUM MX
nonoxxenus B Ilepuonnueckon cucreme xummyeckux 3imeMmeHToB 1. 1. MenneneeBa n
cTpoeHus: aToMoB. CTpoeHME METauIoB. MeTramndeckass CBsi3b U METAJUIMYECKAS
KpUCTAINIMYECKAs] PEIIETKA. OJNEKTPOXMUMHUYECKHI PAN HANOPSKEHUA METaJUIOB.
duznueckre W XUMHUYECKHE CBoOMcTBa MeTamuioB. OOmme crnocoObl MOTy4YeHUs
MeTtaiioB. [loHsATHE O KOPPO3UMM METAIIOB, OCHOBHBIE CHOCOOBI 3alUTHI UX OT
koppo3uu. CriaBsl (CTajdb, Yyr'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U
POMBIILJICHHOCTH.

[Ilenounsle MeTasibl: mnosiokeHUe B llepuoamyeckon cucremMe XUMHUYECKHUX
anemenToB J[. M. MenzaeneeBa, CTpoeHHE HX aTOMOB, HAaXOXJICHUE B IIPUPOJE.
du3znyeckre W XMMHUYECKHE CBOWCTBa (Ha mpuMepe Hatpus M Kaius). OKcUIbl U
TUIPOKCUABI HATPUS U Kanud. [[puMeHeHre MEeT0YHbIX METAJUIOB U UX COCTMHEHUM.

[I{er0uHO3€EMENBbHBIE METAJUIBI MATHUM U KAJIBLIM: MTOJI0KeHUE B 1lepnoanueckon
cucremMe XxuMHueckux osnemeHTtoB J[. WM. MengeneeBa, CTpOoeHHE HX aTOMOB,
HaxoxJaeHue B npupoge. Ouznyueckue M XUMHYECKUE CBOWCTBA MAarHus W KaJbI[Us.
Baxneimme coenuHeHUs Kalblus (OKCUJ, THIAPOKCUI, cojii). KECTKOCTh BOJBI U
CrocoObI €€ yCTpaHEeHHUS.

AnroMuHUI: TIo0)KeHHe B llepuoandeckoi cucTeMe XUMHUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpoeHUE aTOMa, HAXOXKACHUE B Ipupoae. PU3nuecKkne 1 XuMUYECKUE
CBOMCTBa aMtOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIA U THAPOKCUIA AITFOMUHUSL.

Kenezo: nomoxenne B Ilepuonnueckord cucteMe XUMUYECKUX sneMeHToB 1. .
MenpeneeBa, CTpOEHHUE aTOMa, HaXOXJECHUE B mpupoae. PU3NUECKUEe U XUMHUUYECKUE
cBoMcTBa xene3a. Oxcubl, ruapokcuasl U cou xenesa (I1) u xxenesa (III), ux cocras,
CBOMCTBA U MOJyUYECHHUE.

Xumuueckuii IKCHEpUMEHm

O3HAaKOMJIEHUE C 00pa3llaMi METAJJIOB U CIUIABOB, UX (DU3NYECKUMHU CBONCTBAMH,
U3YYEHHUE  PEe3yJbTaTOB  KOPPO3UM  METaUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), 0COOCHHOCTEHN B3aMMOJICUCTBUS OKCHIA KAJIbIIMS U HATPUS C BOJOM
(BO3MOKHO HCMOJIb30BAHUE BUECOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKON BOJIBI,
mpolecca  TrOpeHust  Kejle3a B KUCHIoOpoJe  (BO3MOXHO  HKCIOJb30BaHUE
BHJICOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUS KAU€CTBEHHbBIX PEAKI[MN HA MOHBI: MarHus,
KaJblUs, alroMuHus, nuHka, xene3a (I1) u xeneza (III), menu (I1), HabmoneHue u
ONMCAHUE TNPOLIECCOB OKpAIlMBAaHUS MUIAMEHW MOHAMM HATPHUs, KAl U KalbLus



(BO3MOKHO HCIIOJIB30BAHUE BHUAEOMATEPUAIOB), UCCIeAOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUS U THAPOKCHUIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
Teme «BaxHenme MeTajuibl U X COCTUHEHUS.

XuMHA U OKPYKAOUIAA Cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOW KU3HM 4YejoBeKka. be3omacHoe
WCTIONb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuid B ObiTy. IlepBasg momoinb mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XYMMHMUYECKOE 3arpsi3HEHHE OKpYyXkaroled cpenpl (mpeaeibHas JOMyCTUMAas
KOHIleHTpanus BemiectB, gaidee — I[IJIK). Pombp XumMuuM B pelICEHHH 3KOJOTHYECKUX
npoOsem.

Xumuueckuii IKcnepumenm:

M3yueHre oOpa3loB MaTepualioB (CTEKJIO, CIUIABbI METAUIOB, MOJHMMEPHbBIC
MaTepHaIbl).

Mesicnpeomemmnoie ceéa3u

Peanuzanuss MeXNpeaMETHBIX CBs3€d Mpu H3ydeHHMH XuUMuUu B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HMCIOIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSITHM,
TaK U MOHATHUM, SIBISIOMINXCS CUCTEMHBIMU ISl OTAENIBHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO IMKJIA.

OO0uue ecTeCTBEeHHO-HAYYHbBIC MOHITHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, Kiaccu(ukanus, NEPUOJUYHOCTb, HAONIOACHUE, SKCIEPUMEHT,
MOJICJTUPOBAHUE, M3MEPEHHUE, MOJIENb, SBJICHUE, MApHUKOBBIM A(PQPEKT, TEeXHOJIOTus,
MaTepuabl.

®u3uka: Marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKUMN 3apsijl, TPOBOJAHUKHU, MOTYIPOBOIHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KpHUCTANIMYECKass pemeETka, CIUIaBbl, (QU3NUECKUE
BEJIMYMHBI, €AUHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, ILJIAHETHI, 3BE3MBI,
Comnnre.

buonorusa: ¢otocunTe3, AbixaHue, Ouocdepa, H>KOCUCTEMA, MHUHEpaAIbHbIC
y100peHusI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, TUTaTEIbHbIE BEIECTBRA.

['eorpadus: atmocdepa, ruapocdhepa, MUHEpAIbl, TOPHBIC TMOPOIBI, TOJIC3HBIC
HCKOTaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHHS XUMUW B E€IWHCTBE YYCOHOW M BOCHUTATEIHHOU
NEATEIIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUMCKUMH COLIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMM, MPUHATHIMU B OOIIECTBE NpPaBWIAMH U
HOpMaMU MOBEACHUS U CHOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHUS, CaMOPAa3BUTUS U
COIMaIn3aluu 00y4aromuXcs.

JInyHOCTHBIE pe3yJIbTaThl OTPaXKAIOT TOTOBHOCTh 00yJaroImuXxcs
PYKOBOJICTBOBATbCS CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIMPECHUE
OTIBITA JICATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpuoTHYECKOT0 BOCTIUTAHUS:

IIECHHOCTHOTO OTHOILICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HaydyHOMY HaCleMI0, TOHMMAHHUS 3HAYCHHUS XUMUYECKOM HAyKM B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOM HHPOpMaLUend o
NEPEOBbIX JOCTHKEHHUSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 0OIIECTBA;

2) TPa’KIAHCKOTO BOCTIMTAHMUS:

PEACTABICHUS O COUMAIBHBIX HOPMAX M MPABUIIAX MEXIUYHOCTHBIX OTHOILIECHUMA
B KOJUIEKTHBE, KOMMYHHKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM,
y4eOHO-HCCIIeIOBATENHCKOM, TBOPUECKON U APYTHX BHUJIAX JACSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  MPU  BBINOJHEHUU  YYEOHBIX,
MO3HABATEJbHBIX 3a7]a4, BBIMOJHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B MPOIECCE
ATOM y4eOHOW IesTEeNHHOCTH, TOTOBHOCTH OIICHHBATh CBOE TOBEACHHE M TOCTYIKH
CBOMX TOBApHUILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUU IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE M XHUMHYECKOM pEaKlHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIOIINE OCHOBY
JUTSI TIOHUMAaHMsI CYITHOCTH HAyYHOW KapTHUHBI MHpa, TPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NMPUPOJIbI, B3aUMOCBS3X UeJIOBEKa C MIPUPOJTHOU CpesIoH, O
POJIM XUMHU B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HABaTEJIbHbIE MOTHUBBI, HAMpPAaBJICHHbICE HA TOJYYEHHWE HOBBIX 3HAHHUU TIO
XUMUHU, HEOOXOAMMbIC HJisi OOBSICHEHUS HAOII0JaeMbIX TIPOIECCOB U SIBJICHUH,
MMO3HABATEIbHON, MHPOPMAITMOHHOW U YNTATEIBCKON KYJIbTYpPHhI, B TOM YHCJIC€ HABHIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOW JIMTEPaTypoOH,
JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU UHPOPMALIMOHHBIX TEXHOJIOTUI;



UHTEpEC K OOY4YeHMIO M [I03HAaHUIO, JO03HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOECKTHON U MCCIIENOBATEIbCKON JAEATENbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHsI O0yUCHHUS B TaIbHEHIIIEM;

4) hopMuUpOBaHUS KYJIbTYPHI 310POBBSI:

OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 310POBBIO,
YCTaHOBKH Ha 3JJ0POBBI 00pa3 KW3HU, OCOZHAHKUE MOCIEACTBUI U HENPUATHUE BPEIHBIX
OpUBBIYEK (YyHOTpPEOJEHUS aJIKOrojsi, HAapKOTHKOB, KYpEHHs), HEOOXOIUMOCTU
coOIoICHNS TTpaBMJl O€30IaCHOCTH MPHU OOPALEHUH C XMMHYECKHUMH BELIECTBAMH B
OBITY U peaIbHOM KU3HHU;

5) TpyA0BOro BOCIIUTAHUS:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YEHHUIO mpodeccuii U TpyAa pa3IMYyHOIO poja,
YBaXEHUE K TPyAY M pe3yibTaTaM TPYJOBOW AESITEIBHOCTH, B TOM YHCIE Ha OCHOBE
MPUMEHEHUsI MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBIOOP WHIWBHIYaIbHOU
TPAEKTOPUHU TPOAODKEHHS O0O0pa3oBaHMs C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIOCOOHOCTH K XHMMHH, OOILIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHENIHOW
npo(heCCUOHATIBHON JIEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHI, TOTOBHOCTH
aJIalTUPOBATHCA B PO(HECCUOHATIBHOM Cperie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMUYECKHU 11€JIECO00pa3HOe OTHOLIEHUE K MPUPOAE KaK UCTOUHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYUIECTBOBaHHUS, MOHUMAHWE LIEHHOCTH 3J0POBOTO M 0€30MacHOro
oOpaza ’KM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
IICUXWYECKOMY 3/J0pPOBbIO, OCO3HAHWE LIEHHOCTHU COOJIIOJIEHUS TMpaBUi OE30MacCHOrOo
HOBEJIEHUs MpU paboTe C BEUIECTBAMHM, a TAKXKE B CUTYaLUsAX, YTPOKAIOUINX 370POBbIO
U JKU3HM JIOJICH;

CHOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJy4YaeMble NpPU H3YYCHUH XHUMHH, JIs
peleHns 3a1ad, CBA3AHHBIX C OKPYXKAKOWIEW NPUPOJHOM CpPENOW, I IOBBIIIEHUS
YPOBHS 3KOJIOTMYECKON KYJIbTYPhl, OCO3HAHUS I100AIbHOTO XapaKTepa SKOJIOIMUECKUX
npobsieM W MyTed HMX pelIeHUs MOCPEICTBOM METOJO0B XUMHH, 3KOJIOTHYECKOIro
MBIIIJICHUS], YMEHUSI PYKOBOACTBOBAThCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMETHBIX PE3yJbTATOB  BBIACISIOT 3HAYUMBbIE IS
(opMupOBaHUs MHPOBO33pPEHUs OOIIEHAYUYHbIC MOHATUS (3aKOH, TEOPHs, MPUHIUII,
runoresa, GakTt, CUCTEMa, MPOILIECC, SKCIEPUMEHT U JIPYToe€.), KOTOPhIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHWUWM M3 3THUX
npeaMeToB (OPMUPOBATh TMPEACTABICHUE O ILIEIOCTHONM HAyyHOW KapTWHE MUpa, U
yYHHUBEpCajdbHble  yueOHble  AeicTBUs  (IO3HABATENbHbIE, KOMMYHHKAaTHUBHBIC,
pEryJIATUBHBIE),  KOTOphle  oOecneuyuBarOT  (OPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IUIAaHUPOBAHUIO U OCYLIECTBIICHUIO YUEOHON JESITEIbHOCTH.

Ilo3HaBaTebHBIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUS



ba3oBble JJornueckue 1edcTBUS:

YMEHMSI UCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIECHUS MPU OCBOCHUU 3HAHWM:
pacKpbIBaTh CMBIC]T XUMHUYECKUX TOHSATHUH (BBIACIATh MX XapaKTEpHbIC IPU3HAKH,
YCTaHABJIIMBATh B3aMMOCBA3b C JPYTMMHU TOHSTUAMM), HCIOJIb30BAaTh MOHSATHUS IS
OOBSCHEHHSI OTHENBHBIX (DaKTOB M SIBJICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPHUH IS
KIaccu(puKanuu XUMUYECKUX BEIIECTB W XUMHUYECKHX pPEaKIUid, yCTaHABIUBAThH
MPUYMHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3Y4YEHHUS, CTPOUTH JIOTHYECKHE
paccyxaeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTWH), JeJlaTb BBIBOJLI U
3aKJIIOYCHUS;

YMEHHE TPUMEHATh B TMPOIECCe MO3HAHUS TOHATUS (MPEeIAMETHbIE U
METanpeIMETHBIE), CUMBOJMYECKUE (3HAKOBBIC) MOJIENH, MCIOJIb3yEeMbIE B XHMUHU,
peoOpa3oBbIBATh IIMPOKO NPUMEHSIEMbIE B XUMHH MOJICIbHBIC IPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI DdJIeMEHTa), XHMHYeckKas QopMyna U  ypaBHEHHUE
XUMHUYECKON PeaKIy — P PEIICHUH Y4eOHO-TI03HABaTEIbHBIX 3a7a4, ¢ YIETOM THX
MOJICJIBHBIX TPEICTABICHUN BBISABISTH U XapaKTEPU30BATh CYLIECCTBCHHBIE NMPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMUMHUUYECKUX BEIIECTB M XUMHYECKUX PEaKIHMi, BBISIBISATH
o0Imue 3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIC CBSI3M M TPOTUBOpPEYHUS B
M3y4aeMbIX IIPOLIECCAX U SIBJICHUSX.

ba3oBble ucciiegoBare/IbCKHeE 1eiCTBHA.

YMEHHE HCIIOJb30BaTh IIOCTABJICHHBIE BOMPOCHI B KA4ECTBE HWHCTPYMEHTA
MO3HAHMS, & TAKXXE B KaueCTBE OCHOBHI IS (DOPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

NpUOOpETeHUE OMbITa M0 IUIAHUPOBAHUIO, OpraHU3alMd ¢  MPOBEICHUIO
YYEHUYECKMX  OKCIEPUMEHTOB, yMEHUWE HaOJoJaTh 3a  XOJOM  IIpoilecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (GopMyaupoBaTh OOOOIICHUS WU
BBIBOJIBI MO PE3yJbTaTaM IMPOBEIAEHHOTO OMbITA, MCCIEAO0BAHUS, COCTABIATh OTYET O
poJieIaHHoM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH  WHOOPMAIUIO
pa3IUYHBIX BUIOB M (OPM TMPEACTABICHUS, MOTYy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB
(HayYHO-TIOMYJISIpHAST JIUTEpATypa XUMUYECKOTO COJIEPXKAHUS, CIPaBOYHBIC MOCOOWS,
pecypcel MIHTepHETa), KPUTUYECKH OLEHHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
uH(pOpMaIIHIO;

yMEHUE TMPUMEHSTh pPa3IMyHble METOABl W 3alpoChl MPH TOUCKE M OTOOpE
nH(OpPMAIUU ¥ COOTBETCTBYIOIINX JTAHHBIX, HEOOXOMUMBIX JJIsl BHITIOJTHEHUS YIEOHBIX
M TI03HABaTEJIbHBIX 3aJa4 OMNPEASAEHHOIO THIA, NMPHOOPETEHHE OIbITa B 00JacTH
UCIIOb30BaHusI ~ MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHM,  OBJIaJCHUE
KYJbTYpOH  aKTUBHOTO  MCIIOJB30BAHMUSI  PA3JIMYHBIX  MOMCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMATbHYIO (OpMy TpeicTaBieHus HHGOpPMAIUU U
WUTIOCTPUPOBATH PELIAEMBIE 3aaYM HECIOKHBIMUA CXEMAMU, JAArpaMMaMH, JPYyrUMU



dbopmamu rpaduKu U UX KOMOMHAIUSIMU;

yMEHUE HCIONb30BaTh M  aHAJIM3UpOBaTh B  Mpolecce y4yeOHOW U
UCCJIEIOBATENILCKOM  JICSITEIBHOCTA HMH(POPMALIMIO O BIMSHUM TMPOMBIIIICHHOCTH,
CEJIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KArOUIEl MPUPOTHON CPEbI.

KoMMyHuMKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHSA:

YMEHHS 3aJi1aBaTh BOIPOCHI (B XOJ€ JAuanora u (Wiu) JUCKYCCHHM) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, (POPMYITHPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO BBITIOJIHEHUS
MPEUTOAKECHHON 3a/1a4H;

YMEHUS MPECTABIATh MOIYYEHHBIE PE3YyJIbTAaThl TO3HABATEILHOM NEATEILHOCTH B
YCTHBIX WM NHCBMEHHBIX TEKCTaX; JAEJIaTh MPE3EHTALUI0 PEe3yJbTAaTOB BBIITOJIHEHHUS
XUMHUYECKOTO HJKCHEpHMEHTa (Ja00paTOpHOTO OIbITa, J1abOpaTOpHOW pPabOTHI MO
UCCJIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHUsT y4eOHOro COTPYJAHHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MMO3HABATEJIbHOM U HCCJEN0BATENbCKONW JEATEIbHOCTH IPU PEIICHHH BO3HUKAIOIIMX
po0JIeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COIVIACOBAHMS MO3UIMI (00CYKIAEHUS,
OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMbI», KOOPJUHAIUMS COBMECTHBIX JIEHCTBHUIA,
OTIpe/ieNIEHUE KPUTEPHEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThl U APYyTHUE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE NeHCTBUS:

YMEHUE CAMOCTOSATEIBHO ONPENEIATh LENM JEATEIbHOCTH, IIJIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJMPOBATH M TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTh, BBIOMpaTh Hauboisiee 3(PPEeKTUBHBIE CMOCOOBI pEHIeHUS Y4YEeOHBIX H
MO3HABATEIbHBIX  33Ja4, CAMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTUPOBATh
IPEJIOKEHHBIA AJITOPUTM JIEVMCTBUM IPU BBINIOJHEHUU 33JaHUM C YYETOM IOJYyUYECHUS
HOBBIX 3HaHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLEHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJjbTaTa 3asBJICHHOW LEIH, YMEHUE HMCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCJIOBUU 33JIaHUM.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe nmpenMeTHBIX pe3yJIbTaTOB 10 OCBOCHHUIO 00S3aTENbHOIO COAEp KaHUs,
YCTAHOBJICHHOTO JTaHHOM (penepanbHON paboueld MporpaMMoOM, BBIACISIOT: OCBOCHHbBIE
0Oy4aroIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUM, crienuduueckue s
MpEeAMETHONU 007acTH «XUMUS», BUJBI JEATEIHHOCTH TIO0 TIOJYYCHUIO HOBOTO 3HAHWS,
€ro UHTEPIPETAINH, MPEOOPa30BAaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX U HOBBIX
CUTYyalUsX.

K koHny oOyuenuss B 8 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATUI: aToM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAST M HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JA0Jsl XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUU, MOJISIPHBIA 00BEM,



OKCHJ, KHCIJIOTa, OCHOBAaHME, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XUMHYECKas peakius, KilacCupUKalus peakluid: peakiuu
COCIUHEHUSI, PEaKIMU Pa3NIOKEHUs, PEaKlUy 3aMEeLICHHs, peakiuu OOMeHa,
9K30- U SHAOTEPMUYECKUE PEaKIUH, TeII0BON 3 (eKT peakuuu, sapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHasi OpOMTalb, paguyC aToMa, XMMHYECKas
CBA3b, IIOJSIPHAs W HEINOJSIPHAs KOBAJIEHTHAsl CBSA3b, MOHHAsS CBA3b, MWOH,
KaTHOH, AaHHMOH, pacTBOp, MaccoBas IO  BellecTBa  (MpPOLEHTHAas
KOHLIEHTpalusi) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHA U IIPUMEHSATH
9T TOHSTHS MPU ONMCAHUU BEUIECTB U UX MPEBPAIICHHIA;

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJI€HUS (DOPMYJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpPEAEATh BAJCHTHOCTh ATOMOB DJJEMEHTOB B OWMHApHBIX COEIUHEHMSIX,
CTENEHb OKHUCJIEHHS 3JIEMEHTOB B OMHAPHBIX COECIMHEHUSAX, MPUHAJICKHOCTD
BEIIECTB K ONpEeACIEHHOMY KJIacCy COeAuHEeHUuN 1o dopmyliaMm, BHU
XUMHUYECKOH CBS3M (KOBAJIEHTHASA M MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpbiBath  cMmblci  [lepuonmueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh [OHUMAHHUE IIEPUOAUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHAYECKUX DJJEMEHTOB OT HX MNOJoXeHus B llepmommueckon cucreme,
3aKOHOB COXPaHEHWsT MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOraapo;

ONUCHIBaTh U XapakTepus3oBaTh TabanuHyo popmy Ilepuoanueckoil cuctembl
XUMUYECKUX OJEMEHTOB: pas3jiMyaTh IOHATHS «IJIaBHas mnoarpynna (A-
rpynna)» u «nodouynas noarpymnmna (b-rpynma)», mansie u 00JbIINE TEPUOIBL,
COOTHOCUTh OOO3HauYeHus, KOoTopble umerorcd B Tabmuue «llepuoanueckas
cucremMa xumuueckux odnemeHtoB JI. M. MenngeneeBay ¢ 4UCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj
aJ11pa, 00I1Iee YUCIIO AIEKTPOHOB U paCIpeACNIEHUE UX MO JIEKTPOHHBIM CIIOSIM);
KJacCU(UIMPOBATh XUMUYECKHE OJEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peaklny (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMHU BEUIECTB,
o TerioBomMy 3 dexTy);

XapakTepu30BaTh (OMUCHIBaTh) OOLIME XHMUYECKHME CBOMICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, NOATBEPKAAs OIMCAHWE IPUMEPAMH MOJIEKYJSIPHBIX
YPaBHEHUW COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOT'O
COCTaBa, BO3MOYKHOCTH NPOTEKAHUSI XUMUYECKHUX MPEBPALICHUI B Pa3IMYHbIX
YCIIOBHSIX;

BBIYMCIIATH OTHOCHTEIBHYK) MOJIEKYJSIDHYI0O M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIK0 XMMUYECKOTO AJIEMEHTA 10 (pOpMysie COENNHEHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MMPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKOU



peakuuy;
OPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON AESITEIBHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEeHNe, CHUCTEMaTHU3alMio, KIAcCU(UKALHUIO,
BBISIBICHHE NPUYMHHO--CJIEACTBEHHBIX CBSI3€M — /i1 M3YyYEHHS CBOMCTB
BEILIECTB U XUMHYECKUX PEAKIUI, ECTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HaONIOACHUE, W3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN );

CJIeIOBaTh IMpaBUjIaM MOJIb30BAaHUS XMMHUYECKON MOCYIOH M J1aOOpaTOpPHBIM
o0opyoBaHMEM, a TaKKe IMpaBWJIaM OOpallleHus C BEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKUHUSMH MO BBINOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OTBITOB TI0 MOJYYEHHIO U COOMpAHUIO razo00pa3HbIX BEIECTB (BOAOpOJa U
KHCJIOPOJIa), MPUTOTOBJIEHHUIO PACTBOPOB C OIpeneIEHHOM MacCOBOM mosei
pPacTBOPEHHOIO  BELIECTBA, IUIAHUPOBaTb W MPOBOAUTH  XUMHUYECKHE
AKCIIEPUMEHTHI 110 PaClIO3HABAHUIO PACTBOPOB IIEJIOUYEH M KHCIOT C TOMOILBIO
MHJUKATOPOB (JaKMycC, (eHON(PTAICeHH, METUIOPAHXK U IPYTHUE).

K koHimy oOyuenuss B 9 kijacce mpeaMeTHbIC pe3yJbTaThl HAa 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHNA: XUMHUYECKHUI 3JIEMEHT,
aTOM, MOJIEKYJIa, NOH, KATUOH, AaHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEILECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHYECKas
peakuusi, XUMUYeCcKasi CBs3b, TEIUIOBOM 3(PQEeKT peakiuu, MOJib, MOJSPHBIN
00BbEM, pacTBOp, DOJEKTPOJUTHI, HEIJICKTPOJIMUTHI,  BICKTPOIUTHUUYECKAs
IUCCOLIMAIIMS, PpPEAKIUU HWOHHOrO OOMEHa, KaTrajau3aTop, XHWMHYECKOe
paBHOBecue, oOOpatMMble M  HeoOpaTUMble  peakUUH, OKHUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIE PEAKLUUU, OKUCIUTEIb, BOCCTAHOBUTEINb, OKHUCICHHE U
BOCCTAHOBJIEHME,  aJUIOTPOIuUs,  aM(OTEpHOCTb,  XMMHMYECKas  CBS3b
(xoBaJIeHTHAas, MOHHAsA, METa/NINYecKas), KpUcTalInyecKkasi peléTka, Kopposus
METAJIJIOB, CIUIABbI, CKOPOCTh XMMHUYECKON PEAKLIMH, NPEACIBHO IOIMYCTUMAS
koHueHtpauus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U NPUMEHATH
9T TOHSTHS MPU ONMCAaHUU BEUIECTB U X MIPEBPALLICHHIA;

MCIIOJIb30BaTh XMMHUECKYIO CUMBOJMKY JUJISl COCTaBJIEHUS (OPMYJ BEIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONPENENIATh BAJIEHTHOCTh U CTEIEHb OKHCIEHUS XHUMHYECKHX JJIEMEHTOB B
COCAMHEHNAX  PA3IM4YHOIO  COCTaBa, IPUHAMIECKHOCTH  BEUIECTB K
onpenenéHHOMY KJIacCy COEIMHEHUH mo (Qopmyiam, BHJ XUMUYECKOW CBSI3U
(koBaneHTHasi, WOHHAs, METAJUIMYECKAas) B HEOPraHWYECKUX COEIUHEHUSX,
3apsj MOHA MO XUMHUYECKOW QopMysie, XapakTep Cpelbl B BOAHBIX PACTBOPAx
HEOPraHWYECKUX COCIMHEHMM, THI KPUCTAJUIMYECKOM PEHIETKM KOHKPETHOIO
BEILECTBA,



packpbiBath cMmbica Ilepuomnueckoro 3akona [J[. WM. MeHnngeneeBa wu
JEMOHCTPHUPOBATh €r0 MOHMMAHHE: OMUCHIBATh U XapaKTepU30BaTh TAOJUUHYIO
dopmy [leproaudeckoit CUCTEMBI XUMHUUECKUX 3JIEMEHTOB: Pa3IN4aTh MOHITHS
«rnaBHasg noxarpymmna (A-rpynma)» u «mnobouyHas noxarpynmna (b-rpymma)y,
Majble U OOJIbIINE MEPHOJbI, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCSA B
NEePUOJUYECKON TabJMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, oO0Ilee YMCIO DJIEKTPOHOB U
pacmpeneneHue WX 1O  OJCKTPOHHBIM  CIIOSIM), OOBSICHATH  OOIIHe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB 3JIEMEHTOB M HX COCIWHEHUU B
npenenax MajblX MEPUOJOB W TJABHBIX MOJATPYII C yY4€TOM CTPOEHHUSI HX
aTOMOB;

KJacCU(UIIMPOBATh XUMUYECKHUE DJEMEHThI, HEOPraHUYEeCKUE BEIIECTBA,
XUMUYECKUE Peakinu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB,
O TEIUIOBOMY 3(PQEeKTy, M0 HW3MEHEHHMIO CTENEHEH OKUCICHHUS XUMHUYECKHX
3JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIME U cheuupuyeckue XUMUYECKUE
CBOKCTBA MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPKAAsi ONMUCAHUE IPUMEpPAMU
MOJEKYJISIPHBIX M HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKkuui;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUECKON TUCCOMALMU KUCTIOT, IIeI0Yei U
COJICHM, TMOJHBIE M COKpAIlEHHbIC YpPaBHEHUS peaKIUid HOHHOTO OOMEHa,
YPaBHEHHUS peaKUui, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBA3U
MEKy BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

pacKpbpIBaTh  CYHUIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca ITUX peakluid;
MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTM OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3IMYHBIX YCIOBUSAX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa M0 (opMyJie COeAMHEHUS, MaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, IMPOBOJAUTEL PACUETHI 110 YPABHEHUID XUMHUYECKOU
peakiuy;

coOMI0/IaTh TPaBWJIA TOJIB30BAHUS XHUMHYECKOW TMOCYI0H M Ja0OpaTOPHBIM
o0opy0BaHKEM, a TAaK)KE MpaBUIa OOpAIICHHsI C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMU TIO BBITIOJTHEHHUIO JTaOOPATOPHBIX XUMHYECKUX OIBITOB I10
NOJIYYCHHUIO U COOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHUaKa M YIJIEKHUCIOrO
rasa);

IIPOBOJIUTh PEAKLMH, MOATBEPKAAIOIIME KAUYECTBEHHBIH COCTaB pPa3IMYHBIX
BEIIIECTB: PACMO3HABATh OMNBITHBIM MyTEM XJOpUI-, OpPOMHI-, HOIUMI-,
kapOoHar-, d¢ocdar-, cuiaMKar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHUSI U MOHBI U3yUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX



pacTBOpax HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OMNEpaIlMi MBICIUTEIBLHON AESITENbHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHE, OOO0OIlEHHE, CHCTEeMaTH3allii0, BBISBICHUE NPUYMHHO-
CIEACTBEHHBIX CBSI3€H — I M3YYEHUS] CBOMCTB BEHIECTB M XHUMHYECKUX
peaKimii, EeCTECTBEHHO-HAyYHbIE METOAbl TO3HAHWUA —  HaOJIIOACHHE,
M3MEpeHne, MOJEIMPOBAHUE, SKCIIEPUMEHT (peaibHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HanMeHoBaumne Koaun4vecTBO 4acoB DJIeKTPOHHbIE CnHCOK UTOTOBBIX Cnoco0 oneHkun
I.l‘j‘e R Beer KouTp MpakTu (uudpoBbIe) IUIAHMPYeMBbIX HUTOrOBBIX ObopynoBanue
TeM 0 JecKHe o0pasoBaTeJbHbIC pe3yJIbTaToB ¢ mianupyembix | Lentpa «Touxa
n NMporpaMmMbl 0 JbHBIC paﬁOTb] pecypcsl YKazaHueM I3TalloB UX pe3yjabTaToB pocTtay,
paGoTEI dopmMupoBanus HCIOJIb3yeMoe Ha
ypokax
Pa3nes 1. [lepBoHayajibHbIe XUMHYECKHE TOHATHS
XHUMHA — BaKHas pacKpbIBaTh CMBICII [IpakTnueckas [udposas
o0nacTb OCHOBHBIX XUMUYECKUX aboTa, yCTHBIN nabopaTopust
1.1 | ecrecTBO3HAHUA U 5 2 bubmorexa LHOK IIOHATUI: aTOM gnpoc 7 Relecr))n IIET‘II/IK
. https://m.edsoo.ru/7f41837c ’ . ’ ’
IPAKTUYECKON MOJIEKYJIa, XUMUYECKUI | TECTUPOBaHUE TEMIIEPATypBl,
JESATEIIBHOCTH Y€JI0BEKa AJIEMEHT, POCTOE JTATYUK
BELIECTBO, CII0KHOE NEKTPONPOBOJL
BELIECTBO, CMECH HOCTHU
YMETh UCIIOJIB30BaTh | Y CTHBIN OIIPOC, [Mudposas
1.2 Bemecrsa u 15 1 bubmnoreka [JOK XUMHYECKYIO TEPMHUHOJIOTHYE naboparopust
" | XuMHUYeCKHE peaKInu https://m.eds00.ru/7f41837¢ | CHMBOJIUKY IS | CKUM JUKTAHT, Releon, naTunk
cocTaBiieHUus  QopMyJ | TECTUpPOBaHUE TEeMIIEpaTyphl,
BEUIECTB U ypaBHEHUN JTATYUK
XAMHUYECKHX PEAKIINIA; 3IIEKTPOITPOBO/
HOCTH
Hroro o pasneny 20
Paznen 2. BaxkuHelinme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
KJIacCU(PUIIUPOBAThH Tepmunonornye | Hudposas
XUMHUYECKHE KU JTUKTAHT TOpUs
2.1 Bosayx. Kucnopon. 6 bubmoreka LIOK AIIEMEHTBI ;CTHLJIIIZ oni)oc’ inae?ggr? ZET‘II/IK
TTousarue 06 oxcrgax https://m.edsoo.ru/7f41837c ’ ’ ’
HEOpPraHUYECKUE TECTUPOBAaHUE TEeMIIepaTyphl,
BEIIECTBA, XUMUYECKHE JATYUK
peakuuu (1o Yuciy u 3IEKTPONPOBOL
COCTaBY y4aCTBYIOIIHAX HOCTH, JaTYUK
B PEAKIMH BEILECTB, 10 pH, natunk
TeroBoMy 3 PexTy) ONTHYECKOU

INIOTHOCTHU



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

KJ1accu(UIIMpoBaTh Tepmunonorunue | [{udposas
XUMHAYECKUE CKHIl TUKTAHT saboparopus
2.2 Bonopon.Ilonstue o bubunorexa LIOK 3JIEMEHTHI CTHBIH OIT o<,j Rele(I))n ,I[ET‘II/IK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c ’ Y poc, ’
HEOPTaHUYECKUE TECTHPOBAHUE TEeMIIePaTyphl,
BEIISCTBA, XUMUYECKHE aTYUK
peakuuu (1o Yuciy u 3JIEKTPOIPOBOJT
COCTaBy HOCTH, JATYHK
YYaCTBYIOIINX B pH, maTauk
PEaKIMUBEIIECTB, OIITHYECKOH
0 TEIJIOBOMY IUIOTHOCTH
sdexry)
B p KJIaccu(puIpoBaTh Tepmunonornye | Hudposas
oza. PacTBopEL. .
a p Bbu6nuorexa IIOK XUMHAYECKUE CKUH TUKTaHT, nabopaTopus
2.3 | ITousrue 00 . o
OCHOBAHIAX https://m.edsoo.ru/7f41837c | 2IeMEHTHI, YCTHBII OIPOC, Releon, gatunk
HEOPraHUYECKHE TECTUPOBAHHUE, TEeMIIepaTyphl,
BEIECTBA, XUMUYECKHE TATYUK
peaxiuu (1Mo Yucity u ANEKTPONPOBOJL
COCTaBYy YYaCTBYIOLIUX HOCTH, JaTYNK
B PEAKIINH pH, naTuuk
ONTUYECKOU
IUIOTHOCTH
BEIIECTB, 110 MIpaKTUIeCKast
TeroBomMy 3 dexry), pabota

IIPOTHO3UPOBATH
CBOMCTBA BEIECTB B
3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO
COCTaBa,
BO3MOKHOCTH
IIPOTEKAHUS
XUMHUYECKHUX
IIPEBPALLCHNI B
Pa3IMYHBIX YCIOBUSIX



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

2.4

OCHOBHEIE KJIaCCHI
HEOPraHUYECKUX
COE€TUHEHUN

11

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

MIPUMEHATh OCHOBHBIE
orepanuu
MBICITUTEIbHON
JIEITEIbHOCTH — aHAJIU3H1
CHHTE3, CPAaBHCHHE,
0000111eHME,
CHCTEMAaTHU3aLMIO,
KJ1accu(uKanuio,
BBISIBIICHUE TPUIMHHO-
CIICACTBECHHEIX CBSI3CH —
JUTSL U3yYEHHS CBOWCTB
BEILIECTB U XUMHYECKUX
peaKIuii, eCTECTBEHHO-
HAy4YHBIC METO/IBI
MMO3HAHUSA —
HaOII0IeHHE,
U3MepeHue,
MOJICTTUPOBAHUE

, DKCIIEPUMEHT
(peanbHBIN 1
MBICIICHHBIN)

TepMunosiornye
CKHMH TUKTaHT,
YCTHBIU OIpOC,
TECTUPOBAHUE,
MpaKTH4ecKas
pabora

[udposas
naboparopus

Releon, matumk
TEMIIEPATYPHI,
JaTYUK
AIIEKTPOTIPOBO]T
HOCTH, JATYHK
pH

Hroro no pazneny

30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucreMa XUMHYECKHUX IJ1€MEHTO

XumMuueckasicBsizb. OKHCINT BOCCTAHOBHUTECJIbHDBIC PEAKIIUU

¢JIBHO-

B JI. U. MenneneeBa. CTpoeHue aToMoOB.

3.1

[Tepuoanueckuii 3aKoH
u [lepuonnueckas
CUCTEMA XUMHUYECKUX
anemeHToB /I. .
Mennene-ena.
Crpoenue atoma

bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢c

ACKpbIBATh CMBICI
[Iepuoanueckoro 3akoHa
J. 1. Menneneena:
JIEMOHCTPUPOBATh
MMOHUMaHue
MIEPUOINYECKOMN
3aBUCHUMOCTH CBOWCTB
XUMHUYECKHUX DIIEMEHTOB
OT X IOJIOKEHHUS B
[Tepuoanueckoit
CHUCTEME,3aKOHOB
COXPAHEHUS MacChl
BEILIECTB, TIOCTOSIHCTBA
CcOCTaBa, aTOMHO-

TectupoBanue,
TEPMHUHOJIONYEC
KWW JUKTAHT,
pelieHue
MPAKTUYECKUX
3a7a4

Hudposas
nabopaTopus

Releon, naTumk
pH



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

MOJIEKYJISIPHOTO y4eHUs,
3aKOHa

ABoraapo
XUMHUUYECKasA CBA3b. B 6 HOK BBIYUCIIATH TeCTI/IpOBaHI/Ie, L[I/I(i)pOBa}I
HNOJIMOTCKA
32 OKI/ICJII/ITGJIBHO- OTHOCUTCJIBH TCPMUHOJIIONYCC JIa6O aTopuia
https://m.edsoo.ru/7f41837c yIo pu paTop
BOCCTAHOBHUTCIILHEIC MOJ'ICKYJ'ISIpHYIO n KHMH JUKTAHT, Releon, JaTYUK
peakuuu MOJISIpPHYIO MacCChl peuienue TeMIIepaTyphl
BCIICCTB, MaCCOBYIO MMPAaKTHYCCKHUX
JOJIIO 3amau

XHMUYECKOr0
aeMeHTa 1o Gopmye
COCIMHCHHS,

MacCOBYIO JIOJIIO
BEILIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI

110 YPaBHEHUIO
XUMHUYECKOHPEaKIINH;
MPUMEHSTHh OCHOBHBIE
onepaluu
MBICITUTEIbHOMN
JIeSITeIbHOCTH — aHaIu3
Y CHHTE3, CPaBHECHHE,
000011IEHNE,
CHCTEMAaTH3alHIO,
KJ1accu(uKanuro,
BBISIBJIEHUE PUYUHHO-
CIICJICTBEHHBIX CBSI3EH —
JUUISL U3YYEHUSI CBOMCTB
BEIIECTB ¥ XUMUYCCKHUX
pEeaKIuii, ECTECTBEHHO-
Hay4HbIE METO/bI



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

MO3HAHUS —
HaOIIOIEHNE,

W3MEpeHue,
MOJICTTUPOBaHUE,
IKCIEPUMEHT

(peanbHBII U MBICJICHHBIN )

WToro 1o pazmaei 15 bubmmoreka HOK
ISy https://m.edsoo.ru/7f41837
c
PesepBHOE Bpemst 3 bub6mmorexa IIOK
SIEPBHOS PP https://m.edsoo.ru/7f41837
c
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME



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