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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1Mo XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00Opa30BaHUs COCTABICHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTEIbHON MPOrpaMMBI
OCHOBHOTO 00111er0 06pazoBanus, nmpeacTaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMU MPENogaBaHus
yuebHOro mpenMera «XuMmus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma o XuMuu JAET NPEICTAaBICHUE O LENISIX, OOLIEH CTpaTeruu oOy4eHus,
BOCIIUTAHUSI W  Pa3BUTHUS  OOYYAIOIIMXCS CpEACTBAMH  Y4eOHOro MpeaMmera,
yCTaHABIMBAET  00s3aTeNbHOE  MPEAMETHOE  COJepKaHue,  IpeaycMaTpuBaeT
pacrpeneneHue €ro mno KiaccaM M CTPYKTYpHPOBAaHHME IO pas3AeilaM U TeMaMm
porpaMmbl MO  XMMHH, ONpEACNsIeT  KOJWYECTBEHHbIE W KAYECTBEHHBIC
XapaKTEPUCTHKU COAEPKaHUs, PEKOMEHIYEMYIO MTOCIEA0BATEIbHOCTD U3YUCHUSI XUMUH
C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKM y4eOHOTO Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydYaroluxcs, ONpeaeisieT BO3MOXHOCTH MpeaMera s
peanuzanuu  TpeOOBaHW K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOMU
MporpaMmMbl Ha YpPOBHE OCHOBHOIO OOHIEro oOpa3oBaHHs, a TaKXke TPeOOBaHHM K
pe3ynbTaTaM OOydYeHUsS] XUMUM Ha YPOBHE IIeJIeM W3y4YeHUs TpeAMeTa U OCHOBHBIX
BUJIOB y4eOHO-TI03HABATEILHON JACATEILHOCTH 00YyJaIOIIerocs 0 OCBOCHHUIO Y4eOHOTO
COJIEp/KAHMUS.

3HaHWE XUMHUHM CIYXXKUT OCHOBOW i1  (POPMHPOBAHUS  MHPOBO33PEHUS
oOydaromierocsi, ero MnpeACTaBICHUl 0 MaTepuaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
UTrparoT HopMuUpyeMble XUMHUEH MPECTABICHUS O B3aUMOIIPEBPAIICHHIX YHEPTUU U 00
ABOJTIOIIMHU BEIIECTB B MPUPOJIC, O MYTIX PEIICHUS TJIOOATBHBIX MPOOJIeM yCTOWYUBOTO
Pa3BUTHSL YEJOBEUECTBA — CBIPbEBOM, DHEPrETUUECKOM, MUIIEBOM M DKOJIOTHYECKOU
0€30I1acCHOCTH, MPOOJIEM 3IPaBOOXPAHCHMUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peaM3aiiil BO3MOXKHOCTEH JIsl caMOpas3BUTHS U (HOPMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001Iel U GYHKIMOHATBHOW TPaMOTHOCTH;

BHOCUT BKJIaJL B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOydJaronmxcsi,  HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4yeOHOW  J1edATeNbHOCTH,
OKCIIEPUMEHTAILHBIX M  HWCCIEAOBATENIbCKMX YMEHHM, HEOOXOJIMMBIX KaKk B
MOBCEIHEBHOM JKU3HH, TaK U B PO(HECCUOHATILHON A TEIbHOCTH;

3HAKOMUT €O CHEUU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IVIIa HA €IMHCTBO NPHUPOJBI M YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYaIOLINXCS;



croco0cTByeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHbIM 3HAaHUAM, K IMPUPOJE, K UYEJIIOBEKY, BHOCUT CBOM BKJIAJ B JKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBieHHs B OOYyYEHHMHM XHUMUU OOECHEUMBAIOTCA CHEUPUKOM
coJiepyKaHusl yueOHOro MpeIMeTa, KOTOPbIN SBJISETCS Me1aroriueck aJanTHPOBAaHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare € pa3BUTHUA.

Kypc xumum Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOCHHME OOYyYaIOMIMMHUCS CHUCTEMbl NE€PBOHAYAJIBHBIX IOHATUA XUMHH, OCHOB
HEOPraHWYECKOM XMMHUU U HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MOHSATHI OPraHUYECKON
XUMUHU.

CtpykTypa coaepkaHusi OpOrpaMmbl MO XHMHHU CHOPMHpPOBAHA HAa OCHOBE
CUCTEMHOr0 Ioaxojga K e€ wn3ydeHuro. CoaepiKaHWe CKIAJIBIBAETCS W3 CUCTEMBI
INOHATUA O XMMHYECKOM JJIEMEHTE U BELIECTBE U CHUCTEMBbI IOHATUH O XUMHUYECKOU
peakuuu. O0e 3TH  CHCTEMbl CTPYKTYpHO OpraHM30BaHbl IO  IPHUHLHUILY
IIOCJIEIOBATEIBHOTO Pa3BUTUs 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona /[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHUS O CTPOCHHUM aTOMa U XUMHUYECKOU CBSI3H;

— IPEJICTaBICHNUN 00 3IEKTPOJUTUYECKON TUCCOLMALIUU BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU MOJYYEHHBIX
U OCMBICIICHHBIX (DaKTOB, PAa3BUBAIOTCS TMOCJIEAOBATEIBHO OT OJHOIO YPOBHS K
JAPYTroMy, BBITIOJIHASA (PYHKIMKM OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEU MPAKTUYECKOTO IPUMEHEHHUS U TIOJIyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpamMMsbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABIICHUS
O XMMHWYECKOW COCTABIISIONIEW HAy4YHOW KapTUHBI MHpPA B JIOTHKE €€ CHUCTEMHOU
IIPUPOJBI, LIEHHOCTHOIO OTHOLIEHWS K HAy4YHOMY 3HAHMI0O M METOJaM IIO3HAaHUs B
Hayke. M3ydeHue XMMHUM NPOUCXOAMUT C IPUBJICYCHUEM 3HAHUW U3 PaHEE U3Y4YEHHBIX
yueOHbIX TpenmeToB: «Oxpyxkaromuii Mupy», «buonorus. 5—7 kmacce» n «Duszuka. 7
KJIACC».

[Ipu u3ydyeHUM XUMHH MPOUCXOTUT (GOPMHUPOBAHUE 3HAHMII OCHOB XMMHUYECKON
HAayKd Kak oOJacTHM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKON JesSTEIbHOCTH
YyelloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3agadya ydeOHOTro
npeiMeTa COCTOMT B (DOPMHPOBAHUU CUCTEMbl XMUMHUYECKMX 3HAHUW — BaKHEHIIMX
($akToOB, MOHATUN, 3aKOHOB W TEOPETHUECKUX MOJOKEHUM, TOCTYMHBIX O0000IIEeHUN
MHUPOBO33pEHYECKOI0 XapakTepa, s3blka HayKH, B MPUOOIIEHUH K HAayYHbIM METO/aM
MO3HAHUS TPU H3YYCHUHM BEIIECTB M XUMHUYECKHX peakiui, B (HOPMUPOBAHHHU U
pPa3BUTUU TMO3HABATENIbHBIX YMEHUH M WX MPUMEHEHUH B y4eOHO-NTO3HABATEIbHON U
y4eOHO-UCCIIE0BATENbCKON  JESATENIBHOCTH,  OCBOEGHMM  HIpaBWJ  0€301acHOro
oOpallleHus ¢ BEIIECTBAMU B IOBCEIHEBHOM JKU3HHU.



[Ipy u3yyeHMM XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs Ba)XKHOE
3HAYCHUE MPUOOPENH TaKHe MEIH, KaK:

— (OopMHpOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEJILHOMY TMPUHATHIO PEHICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAMpaBJIEHHOCTh 00yUYEHHUS HA CHCTEMATHYECKOE MPHUOOIICHUE 00YUYaIOIUXCs K
CaMOCTOSTEIILHON TIO3HABATEIBHOW JEATEIHLHOCTH, HAyYHBIM METOJAaM IIO3HAHWS,
(hOpMHPYIOIITUM MOTHBAIIHIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— oOecrieueHrue YCJIOBHM, CIOCOOCTBYIONIMX MPUOOPETEHUIO OOYYaIOIIMMUCS
OTbITa PA3HOOOPA3HON JIEATEIbHOCTH, TO3HAHUS ¥ CAMOTIO3HAHUS, KIIFOUEBbIX HABBIKOB
(KTIOYEBBIX KOMIETCHITMI), WMEIONINX YHUBEPCATHHOE 3HAYCHHE IS Pa3TUIHBIX
BHJIOB JCATEIHHOCTH;

—  ¢opmupoBanue oOmed  GYyHKIUOHATBHOM U €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTOJIb3Ysl 3HAHUS U OIIBIT, TOJyYCHHbIE TIPU U3YYCHUH XUMHUH, TPUMEHITh UX
P peIIeHUH TTPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH ACSITEIBHOCTH;

— ¢opMupoBaHue y 0OYyJarONIUXCsl TYMAaHUCTHYECKUX OTHOIICHWM, TTOHMMaHHS
[IEHHOCTH XHUMHUYECKUX 3HAHUM I BBIPAOOTKM SKOJOTUYECKH II€JeCO00pa3HOro
MOBEJCHUS B OBITY U TPYAOBOM JCSITEIBHOCTH B LIETISAX COXPAHEHUS CBOETO 37I0POBBS U
OKpYXarouien NpupoTHON CPEbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIECUEIOBEUYCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIsS U HAMPABICHHOCTH JAIBHEHUIIIET0 00yUYEHUSI.

OO6miee yuCI0 4acoB, OTBEAEHHBIX JUISI U3yYEHUS XUMUU Ha YPOBHE OCHOBHOIO
ob1iero oOpazoBanus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 Kiacce — 68 JacoB (2 4aca B HEJCIIO).



COJEPXKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/bHbIE XUMHYECKUE IOHATHSA

[Ipeamer xumun. Poiab XUMHUM B *KU3HU 4YeJIOBEKa. XUMHUA B cuUcTeMe Hayk. Tena u
BenecTBa. OGu3nyeckue CBOMCTBA BEIECTB. ArperarHoe cocTtosinue BemecTs. [lonstue o
MeTOJiax o3HaHus B xuMuu. Yucteie BemecTBa U cMecu. CriocoObl pa3/ieNieHUs CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIEMEHTbl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTble U ClIOXHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas Qopmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX D3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOcUTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO DJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Mosnb. MosipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA, MACChI U
quclia CTPYKTYpPHBIX €IMHMII BemiecTBa. Pacuérel mo (GopMmynaM XUMHYECKUX
COCIMHEHU.

@u3znueckre U XUMUYECKHUE SIBJICHUS. XUMHUUYECKash peaklus U €€ MpU3HaKku. 3aKOH
COXpaHEHUsI Macchl BEUIECTB. XHMHYECKUE ypaBHeHUsA. Krnaccuukanuss XUMHUYECKHX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHYECKOM NOCYAOH, MpaBWwiaMd padoOThl B J1IaOOpaTOpuUM U
npuéMamMu oOpalleHusi ¢ J1TadopaTOpPHBIM O00OPYIOBAaHUEM, HW3YyYE€HHUE U OIUCAHUE
(bU3UYECKNX CBOWCTB OOpa3llOB HEOPTraHWYECKUX BEIIECTB, HAOMIOICHHE (PU3HMUECKUX
(ru1aBlieHHE BOCKA, TastHUE JIbJla, PACTHPAHUE caxapa B CTYIKE, KAUIIEHUE U KOHJEHCAlus
BOABI) W XUMHUYECKUX (TOPEHHME CBEYM, MPOKAIMBAHME MENHONW IPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHUCIOTOW) SBJICHWM, HAOTIOIEHWE W OIMCAaHWE TPU3HAKOB
MPOTEKaHUs XUMUYECKUX peakuuid (pasjiokKeHHe caxapa, B3auMOJICUCTBHE CEpHOMU
KHCIIOTBI C XJOpuAOM Oapusi, pasznoxeHue ruapokcuga meau (1) mpu wHarpeBanum,
B3aMMOJIeHiCTBHE kKene3a ¢ pacTBopoM conu menu (ll), m3ydenune crnocoOGoB pasznencHus
CMeceil: ¢ TMOMOUIbI0 MarHuTa, (WIbTPOBaHHE, BbINAPUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIECHUE OYUCTKM IOBAPEHHOW COJIM, HAOJIOJEHUE M OIMCaHUEe
pe3ybTaTOB TMPOBEJICHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaccChl,
co3JaHue MoJieNiell MoJIeKy (IIapOCTEPKHEBBIX).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKUX BELIEeCTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kuciaopoa — 3;1eMEHT U IPOCTOE BELIECTBO.
Haxoxnenue kucnopojga B mpupoje, QpU3MYecKHue M XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Okcuabl. Ilpumenenue kwuciopoga. CrnocoObl MOMy4YEHUS KHUCIOPOJa B
nabopaTopud U TNpoMmbilUIeHHOCTH. KpyroBopoT kucimopoga B mpupoge. O30H —
AJIJIOTPOTHAS MOAUDUKAIIIS KUCTIOPOA.

TemnoBoit >PpeKkT XUMUUECKONH peaklud, TEPMOXUMHUYECKUE YpPaBHEHHS, IK30- U
AHAOTEPMUYECKUE peaKkuu. TOMIMBO: Yrojib U MeTaH. 3arps3HEHUE BO3/yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOA.



Bopopon — snemeHT M mpoctoe BemiecTBo. HaxokieHue Bogopoaa B MPUPOJIE,
du3nUecKkne U XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI moiydeHus. Kuciorer u
COJIH.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckrue cBOMCTBA BOAbl. Boma kak pactBoputelsib. PacTtBopbl. HackileHHbie 1
HEHACBIIICHHBIE PacTBOPBI. PacTBOpUMOCTh BeliecTB B Boje. MaccoBasi 40JIsI BELIECTBA B
pactBope. XuMuueckue cBoictBa Bojbl. OcHoBaHusi. Pojib pacTBOpPOB B MpUPOAE U B
AKU3HU yenoBeka. KpyroBopot Bojbl B pupoje. 3arpsi3HeHre NpupoaHbix Boa. OxpaHa u
OYMCTKa IPUPOAHBIX BOJ.

Knaccudukanus Heopranmdeckux coeaunenuit. Oxkcupl. Kiaccudukaiys oKCHI0B:
cojieoOpa3yromue (OCHOBHbIE, KHUCIOTHBIE, aM@OTEpHbIE) U HECcoJeo0pa3yrollue.
Homenknarypa okcupgoB. duznyeckue U XMMHUYECKHE CBOMCTBA OKCUAOB. [lomyuenue
OKCHUJOB.

OcnoBanus. Knaccudukanusi ocHOBaHUN: MIENTOYM UM HEPACTBOPUMBIE OCHOBAHMUSI.
Homenkiatypa ocHoBaHuil. @Pusnueckne ¢W XHUMHUYECKHME CBOMCTBA OCHOBAHMWM.
[Tommyyenne oCHOBaHUM.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucinor. Pusznueckue u
XAMUYECKHE CBOMCTBA KUCIOT. P aktuBHOcTH MetayuioB H. H. bekerona. Ilomyuenue
KHUCJIOT.

Comu. Howmenknatypa coneil. @PU3NYECKME MU XHMHUYECKHME CBOMCTBA COJIEH.
ITonyuenue coien.

['eneTnyeckas CBsI3b MEXKAY KIaCCAMU HEOPTraHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepumMenm:

KAQ4eCTBEHHOE ONPEHECICHUE COJEPKAHUSA KHUCIOPOJAa B BO3IyXE, IOJYyYCHHUE,
coOupaHue, pacrno3HaBaHWE M  M3YYEHHE CBOMCTB  KHUCIOpOJa, HaOJ0JeHUE
B3aUMOJICMCTBUSL BEUIECTB C KHUCJIOPOJOM M YCJIOBUSI BO3HMKHOBEHHS W TPEKpPaIICHUS
ropenus (mokapa), O3HaAKOMJIEHHME C oOpasllaMH OKCHJOB M OIHMCAHUE WX CBOMCTB,
MOJIy4eHUe, COOMpaHHe, paclo3HABaHWE W W3YYCHUE CBOWCTB Boaopona (TOpeHHe),
B3auMojiciicTBue Boaopojga ¢ okcugoM wmeaud  (ll1)  (Bo3MOXHO  HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), HaOJI0IeHHE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIICIOBAHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHUE
PACTBOPOB C ONMPEACTEHHON MACCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA, B3AUMOJICUCTBUE
BOAbl C MeTaulaMu (HaTpueM U KajlblKeM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEIOBaHHE OOpa3I[OB HEOPTaHMYECKUX BEIIECTB Pa3IMUHbBIX
KJIaCCOB, HAOJIIOICHUE U3MEHEHHUSI OKPACKU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3ydeHue B3aumojaercTBus okcuaa meau (ll) ¢ pacTBopom cepHO KHCIOTHI, KUCIOT C
METAJIAMH, PEAaKUUMWd HEUTPpAIN3aLM{, I[IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWMU,
BBITECHEHHE OJHOI'O METaJla APYTHMM M3 PACTBOPA COJIM, PEIICHUE KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHelre Kaacchl HEOPraHMYECKUX COCIUHECHUI.



IMepuoanueckuii 3akoH u Ilepuoauyeckas cucreMa XUMHUYECKHUX jIeMeHTOB /I,
N. MenpeseeBa. CrpoeHue aroMoB. XHMHUYECKad CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[lepBble MOMBITKK KiIacCU(UKAIMU XUMUYECKHX 3JIeMEHTOB. lloHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOre€Hbl, THEPTHHIC
ras3el). DJI€MEHTbI, KOTOpbIe 00pa3yIoT aM(pOTEpHBIE OKCUABI U TUIAPOKCH/IBI.

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema XxuMuueckux syemeHtoB /I, U.
MenneneeBa. Kopotkonepruoanas u jyimmHHONIEpHOaHAS (hopmbl [leprnoanaeckoii CHCTeMBI
xumuueckux aneMmeHtoB [. M. MenneneeBa. [lepuonbt u rpynibl. OU3NUECKUN CMBICI
HNOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAa U TPYNIIbI JJIIEMEHTA.

Crpoenne atomoB. CocrtaB aTOMHBIX saep. M3oromsl. Onexktponsl. CtpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHYECKUX 3JeMeHTOB llepmonnueckoi
cucremMbl JI. M. MeHnneneeBa. XapakTepuCTHKa XMMHYECKOIO JJIEMEHTa II0 €ro
noJjioxkeHuto B [lepuonnueckou cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM  HM3MEHEHHUSI paadyca aTOMOB  XUMHUYECKUX  BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenne I[lepuomnueckoro 3akoHa W llepHOIMYECKOM CHUCTEMBbI XHMHUYECKUX
AJIEMEHTOB JIJIsl pa3BUTHUA HayKu U nipakTuku. 1. 1. MenaeneeB — yu€Hblil U rpaxkJaHuH.

Xumuyeckass  cBsi3b. KoBaneHTHass  (moisipHass W HENOJIApHAs))  CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb oxucieHud. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchbr
OKHCIICHHS U BOCCTAHOBJICHUS. OKHCIIMTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3lioB BEIECTB METAJIIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCUIA
IMHKA C PacTBOpAMHU KHUCJIOT W IIEJIOYEH, MPOBEAECHUE ONBITOB, HWJUTIOCTPUPYIOIIUX
MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA (TOpEHUE, PEaKIUU Pa3IoKEeHUs,
COCJITMHECHUS).

Mescnpeomemmnuie ceazu

Peanuzanust MeXNpeaMETHBIX CBsS3€d MpU HM3YYEHUHM XUMHM B 8 KJacce
OCYILIECTBIISIETCS Yepe3 UCIO0JIb30BaHHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATHUH, SABJISIONIMXCA CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmme ecTecCTBEHHO-HAYUYHbIE TMOHATUS: HAy4YHBIA (haKT, THIOTE3a, TEOPHUS, 3aKOH,
aHaluu3, CHUHTE3, KIaccupukauus, TMEepUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHNUE.

®u3uka: maTepusi, aToOM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIbI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, SJIEKTPUUICCKUN 3apsif, BEIIECTBO, TEIO, 00hEM, arperaTHOE
COCTOSIHME BEIECTBA, ra3, (U3WYECKUE BEIMYMHBI, CIUHUIBI H3MEPEHHS, KOCMOC,
IJ1aHeThl, 3BE€3/1b1, CONHILE.

buonorus: porocunrtes, apixanue, ouocdepa.



['eorpadusi: armocdepa, tumpocdepa, MUHEpabl, TOPHBIE MOPOJbI, IOJIE3HbIE
HCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYecKasi peaKus

ITepuonnyeckuit 3akoH. Ilepuonnueckas cucremMa XxuMuueckux syiemeHtos /1. U.
MenpneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XWMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJIbLHSI U UX COCAUHECHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleprnoanyueckon cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIAbl XUMHUUYECKON CBSI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEIIIECTBA OT THUIA KPUCTAIUIMYECKON PEMIETKHA U BUJIa XUMUYECKOU
CBSI3H.

Kiaccudukanust 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE CBONCTBA
BEILIECTB, OTHOCSLIMXCS K Pa3IMYHBIM KJAccaM HEOPraHWYECKUX COCIUHECHUH,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMHUECKMX peaKIui MO pPa3jiMdHbIM MpU3HAKaM ([0 YHUCIY U
COCTaBy Yy4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 HW3MEHEHUIO
CTETCHEW OKHCJIICHUSI XUMHYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIINU, TEPMOXUMHUUECKUE YPABHEHHUSI.

[lonsitTue o cKopocT XuMU4eckod peakiuu. [loHarue 00 o00paTUMbBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX M TeTEePOTCHHBIX
peakuusx. Ilonstue o karanuze. [loHsTHe O XMMHUYECKOM paBHOBecHH. DaKTOPBHI,
BJIASIFOIIME HA CKOPOCTh XUMHUYECKOM PEAKIIMU U MOJIOKECHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEAKIINH, JICKTPOHHBIN OallaHC OKUCITUTEIHHO-
BOCCTAaHOBUTEIBHOU peaKuuu. CocraBienue YpaBHEHUI OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH C UCIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopusd SNEKTPOIUTUUECKOW AUCCOUMAIMUA. OJICKTPOJUTHI W  HEIJNEKTPOJIUTHI.
Katnonsl, anmonsl. MeXaHM3M JHUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
XUMU4ecKoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHOTO OOMEHa. YCIOBHS TPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKPAlIEHHbIE MOHHBIC ypaBHEHUA peakiuid. CBONCTBA KUCJIOT, OCHOBAHUN U
COJIE B CBETE TMPEACTaBICHHN 00 3IEKTPOIUTHYECKON auccoruanuu. KauecTBeHHBbIE
peakunu Ha HOoHbL. [IoHSATHE O THIpPOIN3E COIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJICJISIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPTAaHMYECKUX BEIIECTB —
METa/NIOB U HEMeTauioB (rpadura W aiMasa), CIOXKHBIX BEIIECTB (XJOpuIa HaTpus),
UCCIIEAOBAHNUE 3aBUCHUMOCTH CKOPOCTU XUMHUYECKOW PEAKIMKU OT BO3AEHCTBUS Pa3IMUHbIX
(dakTopoB, WCCIEOBAaHUE JJICKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, MpoIecca
JTUCCOLMAIIMY KUCJIOT, IIEeJI04Yel U coJiel (BO3MOXHO HCIOJb30BaHUE BUEO MATEPUAIIOB),
IPOBEAEHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEAKUH HOHHOTO
obmeHa (oOpa3oBaHME OcCaJKa, BBIJCICHUE Ta3a, OOpa3oBaHHUE BOJBI), OIBITOB,
WJUTIOCTPUPYIOLIUX TMPUMEPBl OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,



peaklMu Pa3IoKEHUs, COEAUHEHUS), paCllO3HAaBaHUE HEOPraHMYECKUX BEIECTB C
MIOMOIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTauibl 1 MX coeIMHEHUS

OO6muias xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIC
creneHu okucienus. CtpoeHue u (GU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOJEHCTBHE C METAINIAMU, HEMETAJUIAMM,
nienoyamu). XsopoBogopon. ConsiHas KHUCIOTa, XUMUYECKHME CBOMCTBA, IOJyYEHHE,
IpuMeHeHue. JlelcTBue Xjopa U XJIOpPOBOJOPOJA HAa OPraHM3M YesloBeKa. Baxuenmmue
XJIOPHUJIBI U UX HaXO0XJICHHUE B MPUPO/IE.

O6mas xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTeNeHn OKucieHus. CTpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJa M cepbl. AJIOTPOIHbIE MOAU(UKAIIMK KHUCIOPOJa U Cepbl. XUMUUYECKUE
cBoiicTBa cepbl. CepoBOJOPOJ, CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
cepbl KaK TIPEICTaBUTENIM KHCIOTHBIX OKcuaoB. CepHas Kuciota, (usuyeckue u
XUMUYECKHE CBOWCTBA (OOIIME KaK MPEJACTaBUTENs Kjacca KHCIOT U clienu(uueckue).
XVWMHUYECKHUE PeaKlnu, JIeKAIINEe B OCHOBE MPOMBIILIEHHOTO Ccr1oco0a MOJyYeHUs CEpHOU
kucnoTel. [Ipumenenne cepHoit KucimoTel. COnu CEpHOM KUCIOThI, KAUECTBEHHAS PEAKIIUS
Ha cyinbdaTr-uoH. Haxoxknenue cepbl U €€ COCIUHEHUNW B MPUPOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH CPeibl COCTMHEHUSIMH Cepbhl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPe0TBPaICHUS.

OO6mas xapaktepuctuka sneMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PacnHpOCTpaHEHUE B MpUpOne, (PU3NYECKUE U
XUMUYECKUe CBOMCTBAa. KpyroBopor azora B mpupoae. AMMHAK, €ro (PU3UYECKHE U
XUMUYECKHUE CBOMCTBA, MOJiyueHHe W npuMeHeHue. Cold aMMOHHS, UX (U3MYECKUE U
XUMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiiis Ha MOHbl aMMOHUs. A30THas
KUCJIOoTa, €€ TmoJiydeHue, (Quanueckue U XUMHUYECKHE CBOMCTBa (00mIME Kak
MIPEACTaBUTENS Kilacca KHUCIOT U crnenuduueckue). Mcnonb3oBaHne HUTPATOB M COJICH
aMMOHUS B KaU€CTBE MUHEPAIBHBIX yI0OpeHHA. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIen
cpeAbl COCIMHEHUSMH a30Ta (KUCIOTHBIE JIOXAW, 3arpsA3HEHHE BO3/yXa, IOYBHI U
Bos10EMOB). Docdop, ammoTponHbie MoauduKanmu Gocdopa, puznueckne U XUMUIECKHUE
cBoiictBa. Okcun docdopa (V) u dochopnas kuciora, puU3MUECKUE U XUMUUYECKUE
cBOlCTBa, osydenue. McnonaszoBanue pocdaToB B kauecTBE MUHEPAIBHBIX Y00pECHUM.

O6mras xapakrepuctuka 35eMeHTOB |V A-rpymmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCJIEHHWS.  YTJIEepoJ,  aJJIOTPONHble  MOAU(UKAIIIH,
pacripocTpaHeHue B mpupoje, ¢GU3MYECKHE M XUMHUYECKHE CBONCTBa. ACOpOIuS.
Kpyrosopotr yriaepoga B npupoae. Okcubl yriepoja, Uux (QpU3nyeckue U XUMUYECKHE
CBOWMCTBA, JICUCTBUE HA YKUBBIE OPraHU3MbI, MOJYUYECHHE U MPUMEHEHHE. DKOJIOTUYECKUE
mpoOJIeMBbl, CBs3aHHBIE C OKcuaoMm yriaepona (1V), rumore3a rino0ambHOTO MOTETUICHHUS
KJIMMaTa, MApHUKOBBIA 3¢ ¢deKkT. YroiapHas KucIoTa U €€ COoJid, UX (PU3NYECKUE HU
XMMHUYECKUE CBOICTBA, MOJyYeHUe U npuMeHenune. KauecTBeHHast peakiusi Ha KapOoHart-



noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35HCTBE.

[lepBoHavyasibHBIE TIOHATHS 00 OPraHWYECKUX BEIMIECTBAX KaK O COCIWHEHUSIX
yriaepojga (MeTaH, 9TaH, JTWJIEH, alleTWICH, 3TaHOJ], TIUUEPUH, YKCYCHas KHCIOTa).
[IpupoaHbie UCTOUYHUKHU YTIIEBOJOPOAOB (Yrolib, MPUPOAHBIN ra3, He(Th), MPOAYKTHI HX
nepepaboTku (6€H3WH), UX POJIb B OBITY W MIPOMBITIUICHHOCTH. [loHsSTHE 0 OMOTOTHYECKH
BOKHBIX BEIIECTBAX: JKHpax, OENIKax, YIJIeBOJaX — W WX POJIM B JKU3HU YEIIOBEKA.
MarepuanibHOE €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHECHUM.

KpemHuuii, ero ¢usznueckrie M XMMHYECKHE CBOMCTBA, TMOJYyYEHHE U MPUMEHEHHUE.
Coenunenusi kpemHusi B nipupoje. Obmue npeacraBieHuss o0 okcune kpemuus (1V) u
KpemMHueBoi kuciote. CHUIMKaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIILJIEHHOCTH.
Baxnelime cTpouTeabHbIE MaTepualibl:  KepamMuKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpobieMbl 0e30MacHOro HMCHOJB30BaHUS CTPOUTENIBHBIX MAaTEepUaoB B
MOBCEIHEBHOM )KU3HU.

Xumuueckuii IKCnepumenm:

M3yuyeHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIIOTHI,
MPOBEJICHUE KAueCTBEHHBIX pPEaKIMi Ha XJOPUJ-MOHBI U HAOJIOJEHHWE MPU3HAKOB HX
IPOTEKaHUs, OMBITHI, OTpAXKAIOIIE PU3NUECKUE U XUMUYECKHUE CBOMCTBA rajJOreHOB U UX
COEIMHEHM (BO3MOXKHO HMCIIOJIB30BAHUE BUEOMATEPUATIOB), 03HAKOMJIICHHE ¢ 00pa3iiaMu
XJIOpUI0B (TajJOTeHHUIOB), O3HAKOMJICHHE C oO0pasliaMu cepbl U €€ COeTUHECHUSIMU
(BO3MOXHO HCHOJBb30BAHME BUIEOMATEPUATIOB), HAOJIOJEHHE Tpouecca OO0YyrIMBaHUs
caxapa MoJ| JIEMCTBUEM KOHIICHTPUPOBAHHON CEpHOW KHUCIIOTHI, U3yUYCHHE XUMHUYECKUX
CBOWCTB pa30aBJICHHONW CEpPHOM KHCIOTHI, MPOBEIACHHE KAueCTBEHHOW peaKklud Ha
cynb(dar-uoH U HabIIOIEHUE TPU3HAKA €€ MPOTEKaHUS, O3HAKOMIICHHE C (HU3UYECKUMU
cBolicTBaMH a3ora, ¢ochopa U UX COECOAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), oOpa3maMu a30THbIX H  (OChOpHBIX YAOOpPEHU, TOJydYeHHE,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWMCTB aMMHaKa, MPOBEICHHE KAYECTBEHHBIX
peakimii Ha MOH aMMOHHUSA W (ocharT-uOH M M3YYCHHE NPU3HAKOB WX TPOTEKAHMSI,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTBI C MEAbl0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB), H3YyUYEHHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMIIGHHE C MPOIECCOM aJCcOpOLMKM PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue,
pacrio3HaBaHWE€ W M3YyYEHUE CBOICTB YIJIEKHCIIOrO Ta3a, MPOBEACHUE KauyeCTBEHHBIX
peakiuii Ha KapOOHAT W CWJIMKAT-WOHBl M H3YyYCHUE TMPU3HAKOB HMX MPOTEKAHUS,
03HAKOMIJICHHUEC C MPOIYKLIUEN CUJIMKATHOU IIPOMBILILIEHHOCTH, pemenue
AKCIIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHEeNIe HEMETAIIJIbI U KX COEUHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

OOmrast XxapakTepucTUKa XUMHYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHUU WX
nonoxenus B Ilepuonnueckon cucreMe xumuueckux dnemeHtoB [[. 1. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHue MeTauioB. Merauinueckass CBSI3b M METaJUIMYecKas
KpUCTAJUIMYECKass pEmETKA. ODJIEKTPOXUMHYECKUU  PsAJl  HANPSHKEHWM  METallioB.



duznyeckre U XMMHUYECKUE CBOMCTBA MeTaioB. O01IHe crocoObl MOay4YeHUs METaIoB.
[TonsiTHE O KOPPO3UH METAJUIOB, OCHOBHBIC CIIOCOOBI 3alTUTHI MX OT KOppo3uu. CruiaBbl
(cTamb, yyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[lenoynple MeTaJUIbl: MOJOkKEeHUME B llepmoanueckoll cUCTEME XHUMUYECKHX
sanemeHtoB /. WM. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAxXO0XICHUE B IPHUPOJIE.
du3znyeckre W XHMHYECKHE CBOWcTBa (Ha mnpumepe HaTpus U Kamus). OKcuasl U
TUAPOKCUBI HATpUs U Kanud. [I[puMeHeHre MEeT0YHbIX METANIJIOB U UX COCIMHEHUH.

[I{er0yHO3€MENBbHBIE METAJUIBI MAarHUK M KaJbIUU: IMOJOKeHUE B Ileprnommueckon
cucTteMe XuMU4ecknx 31eMeHToB J[. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOK/JICHHUE B
npuposie. PuU3NUEeCKMEe W XHUMHYECKHE CBOWCTBA MarHusi W Kanbuusa. Baxkseimme
COCAMHEHUs Kaiblug (OKCHA, THUAPOKCUM, cojin). JKECTKOCTh BOABI U CHOCOOBI €&
yCTpaHEHHS.

AmomuHuii: nosoxkenue B I[leproanueckoit cucteMe XxuMudeckux 3iemeHToB /. .
MeHneneeBa, CTPOEHUE aTOMa, HaxOXAEHUE B Mpuponae. PU3NUECKHE U XUMHUUYECKHUE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHA U TUPOKCHIA aTFOMUHHUS.

Kenezo: nonoxenue B Ilepuonnyeckoil cucremMe XUMUYECKUX 3ieMeHToB [[. .
MenpaeneeBa, CTpOCHME aToOMa, HaxXOXAeHUE B mpupoae. PU3NMUYECKMEe U XUMHUYECKUE
cBoiicTBa xeneza. Okcunpl, ruapokcuasl U conu xenesa (1) u xenesa (111), ux cocras,
CBOWCTBA U IOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C 00pa3llaMu METaUIOB M CIUJIaBOB, UX (DU3WYECKUMHU CBOMCTBAMH,
W3y4YEHUE  PE3YJbTATOB  KOPPO3WH  METAJUIOB (BO3BMOXKHO  HCIIOJIb30BaHUE
BUIEOMATEPUATIOB), OCOOEHHOCTEN B3aMMOJCHCTBUSI OKCHIA KalbllMsid M HATPHUS C BOJAOU
(BO3MOKHO HCIIOJIH30BAaHUE BHJICOMATEPHAIIOB), MUCCIIEIOBAHNE CBOWCTB KECTKOW BOJIbI,
mpoliecca ropeHus xele3a B KUCIopoae (BO3MOXKHO HCMOJIb30BAHUE BUIEOMATEpPUATIOB),
MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJblUs, aTFOMUHMUS,
nuuka, xene3a (II) u xenesza (lIl), meau (Il), HaGmogeHue M omwcaHWe MPOIIECCOB
OKpalIMBaHUS IJIAMEHH MOHAMU HATpUsl, Kalusd U KaJblHs (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUATIOB), HCCIE0OBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUAA QIIOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33/1au M0 TeMe «BakHeIme MeTasibl
U UX COCIMHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u wmarepuanbl B NOBCEJHEBHOM KHU3HM 4YeJIOBEKa. bezomacHoe
UCIIOIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. IlepBas momoinb mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XMMHUYECKOE 3arpsi3HEHHE OKpyKawomler cpeasl (TpenenbHass AOMyCTUMAas
KOHIIeHTpalusi BemiecTB, nanee — [I[JIK). Poib XuMuM B pelIEHHH 3SKOJIOTMYECKHUX
npoOsem.

Xumuueckuii IKCnepumenm:

U3y4YeHHe o0pa3loB MaTepualioB (CTEKIO, CIUIaBbl METAJUIOB, IOJMMEpPHbIE
MaTrepuabl).



Mesxcnpeomemmnunie ceasu

Peanuzanus MexnpeaMETHBIX CBS3€M NpU HM3yYEeHHMM XuUMHM B 9 Kiacce
OCYILIECTBIISIETCA YepPe3 UCIOJIb30BAHKUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK U
NOHSATUM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MOHSATHS: HAy4YHBIA (PaKT, THIOTE3a, 3aKOH, TEOPHS,
aHaMW3, CHUHTE3, KiIaccupukanus, TMEePUOANIHOCTh, HAOMIOMCHNE, OSKCICPHUMEHT,
MOJICIIUPOBAHUE, HW3MEPEHHE, MOJEb, SBIECHWE, MapHUKOBBIA A(DPEeKT, TeXHOIOTHS,
MaTepUaIbl.

@u3uka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, J3JICKTPUUECKUN 3apsi, MPOBOJAHUKH, MOJYIPOBOJIHUKH,
TUAJIEKTPUKH, (POTOAJIEMEHT, BEILIECTBO, TEI0, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KPUCTAUIMYECKas pemI€Tka, CIUIaBbl, (Qu3ndeckue
BEJIMYMHBI, €AUHULIBI W3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBL,
Connue.

buonorusa: ¢orocunTe3, npIxaHue, Ouocdepa, HSKOCHCTEMA, MHUHEpaAIbHbIC
ya00peHus, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIICCTRA.

['eorpadusi: armocdepa, tumpocdepa, MUHEpaNbl, TOPHBIE IOPOJbI, IOJIE3HbIC
HCKOIaeMbI€, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JJMUYHOCTHBIE PE3YJIbTATHBI

JIMaHOCTHBIE Pe3yIbTaThl OCBOCHHS ITPOTPAMMBbI OCHOBHOTO 00IIIET0 00pa30BaHMUs
JOCTUTAIOTCST B XO0jA€ OOYyYCHHS XUMHUU B CIAMHCTBE YYEOHONH W BOCIHUTATEIHLHOMN
NESTETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHU POCCUHCKIMH COIMMOKYIBTYPHBIMHU U
JTyXOBHO-HPABCTBCHHBIMM IICHHOCTSMH, NPHHATBIMA B OOINECTBE IpaBHJIaMUd U
HOpPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT TMpOIlecCaM CaMOITO3HAHUS, CaMOPa3BUTHS U
COTMAITA3AITIHN 00yJarOIIHXCAI.

JIM4HOCTHBIE pE3yIbTATHI OTpaXkaroT TOTOBHOCTD 00yJaroIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIUH M PACIIMPCHHE
OIbITA ASATCIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

IIEHHOCTHOTO OTHOIICHHS K OTCUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAy9HOMY HACJCAWIO, TOHMMAaHUS 3HAYCHHMS XHMHYECCKOW HAyKd B IKU3HHU
COBPEMEHHOI0 OOIIeCTBa, CHOCOOHOCTH BIAACTh JOCTOBEPHON HHpOpMaImen o
MEPEOBbIX JIOCTHKEHHSIX M OTKPBITHSAX MHPOBOH W OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABICHHS O COITMANBHBIX HOPMaX M MPaBUJIaX MEKITMIHOCTHBIX OTHOIICHHM
B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHOMCCIIeI0BATEILCKOM, TBOPUESCKON M APYTUX BUAAX AEATCIbHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  MpPU  BBIIOJIHEHHH  y4EOHBIX,
MMO3HABATENIbHBIX 3a/1ad, BBIMOJTHCHUM XUMHUYECKUX OSKCIEPHUMEHTOB, CO3JaHUHU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHWIO W B3aWMMOIIOMOIIM B IIpoIlecce
9TON ydeOHOW IEeATEeIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE IOBEICHHE M TOCTYIKH
CBOUX TOBApHUIIEH C MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TMPEJCTABICHUS O BEHIECTBE M XUMHUYCCKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY
JUTSl TIOHHMMAaHMsI CYITHOCTH HAayYHOW KapTHHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MTPUPOIBI, B3AUMOCBSI3IX YEJIOBEKA C MMPUPOTHON CpeIoi, O
POJIM XMMUU B TTIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HANPABJICHHBIC HAa TOJYyYE€HWE HOBBIX 3HAHWUNA TIO
XUMUHU, HEoOXomumble 711 OOBSICHEHHsS HAONIOAAeMBIX IIPOIECCOB W SIBJICHUH,
M03HABATEJILHOM, HHOOPMAITMOHHOW M YUTATEIIbCKON KYJIbTYphI, B TOM YHCJIC HaBBIKOB
CaMOCTOSATEIIbHOH paboThl ¢ Y4YCOHBIMM TEKCTaMH, CIPAaBOYHOW JIMTEPATypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTHUIA;



UHTEpEC K OOYYEeHUI0O U T[O3HAHWIO, JH003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHHUIO, MPOESKTHON U UCCIIEIOBATEIIbCKON ACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHS OOYYEHHUS B JAJIbHEUILIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHMWE IEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 37J0POBBII 00pa3 KU3HHU, OCO3HAHHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX
NPUBBIUEK (YIMOTPEOJIEHUS aJKOroJisl, HAPKOTUKOB, KYpEHUs), HEOOXOJIMMOCTH
COOMIOICHNS TIpaBMJI OE30MACHOCTH MPH OOpaIIeHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B
OBITY U peajbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY HM3Y4YEHUIO Npodeccuid U Tpyna pazIMyHOro poja,
YBaXXEHUE K TPYAYy U pe3yjbTaTaM TPYAOBOU AESATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBIOOP WHIAMBHUIYaTHHOU
TPACKTOPUM MPOJOJDKEHHUs] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCHEIIHOM
NPO(PECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCS B NPO(ECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILLIEHUE K MPUPOIE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHUS, MOHUMAHUE LIEHHOCTH 30POBOTO M O€30MacHOro
oOpaza JKHM3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJCHMS MpaBUil 0€30MacHOTO
HOBEJIEHUS MPHU paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYalMsIX, YTPOKAIOLIUX 3/10POBBIO
1 KU3HU JII0JICH;

CHOCOOHOCTH MPUMEHSTh 3HAHMS, TMOJydaeMble MPU H3YYEHUU XUMUU, IS
pelIeHusT 3a/a4, CBSI3aHHBIX C OKPY’KAIOIIEW MPUPOJHOW CPEIOM, ISl MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPhl, OCO3HAHUS IJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX
npobsiieM W MmyTell HMX peLIeHHs TMOCPEICTBOM METOJ0B XHMHHU, 3KOJIOTHYECKOTO
MBIIUIEHUSI, YMEHHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranmpeAMETHBIX pe3yJbTaTOB  BBLACIAIOT  3HAUMMbIE  JUIS
(opMupOBaHHsS MHPOBO33pPEHUS OOIICHAYUYHBIC TMOHATHS (3aKOH, TEOpHs, MPHUHIIUIIL,
runoresa, pakrt, CucTeMa, IpoLecc, IKCIEPUMEHT U JPYToe.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX M MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ITUX
npeaMeToB (OpMUPOBATH MPEACTABICHHE O LIEJIOCTHOW HAyYHOW KapTUHE MHpa, U
YHHUBEpCajdbHble  yueOHble  JaelcTBUA  (TIO3HABATENbHBIE, KOMMYHHUKATHBHBIC,
pEryJIATUBHBIE),  KOTOpble  oOecmeunBalOT  (HOPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSTENIbHOMY TJIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON e TENbHOCTH.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble Jornyeckue 1eicTBUA:



YMEHUS UCTIOIb30BaATh MPUEMBI JIOTUYECKOT'O MBILIUICHHUS NP OCBOCHUM 3HAHMIA:
PacKphIBaTh CMBICT XUMHWYECKUX TOHATHH (BBIIETATh WX XapaKTepHBIC NPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTHMH TOHSATHUSMH), HCIOJB30BaTh TOHSITHS IS
OOBSCHEHMSI OTHENbHBIX (DAKTOB M SBJICHUN, BHIOMpATh OCHOBAHUS U KPUTEPHUH IS
KJaccu(UKAMM XUMUYECKUX BEHIECTB M XUMHUYECKUX PEAKIUH, YCTaHABJIMBATh
MIPUYHHHO-CJICJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3YyYCHHs, CTPOUTH JIOTHYCCKUE
paccyxneHus (MHIYKTUBHBIC, JEAyKTUBHBIC, II0 aHAJOTWHU), JeNaTh BHIBOABI U
3aKIJIIOUCHUS;

yMEHUE TNPUMEHSATh B Mpolecce TMO3HAHUA TMOHATUSA (TpEeIMETHhIE W
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJEINHM, HCIOJb3yeMble B XHMHH,
peoOpa3oBEIBATh MIUPOKO TMPHUMEHSIEMBIC B XHMHH MOJICIbHBIC TPEACTABICHUS —
XUMUYECKUM 3HaK (CHMBOJI DJJIEMEHTAa), XuUMUueckas ¢opMmysia H ypaBHEHHE
XUMUYECKON peakiy — IpU PElIeHUH y4eOHO-TI03HABATENBHBIX 33/1a4, ¢ YY€TOM ITHX
MOJIEJIbHBIX TPEJICTABJICHUN BBISIBISATh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XUMHYECKUX PEAKIUU, BBISIBISTH
oOmye 3aKOHOMEPHOCTH, NPUYHMHHO-CICJCTBEHHBIE CBS3M H TMPOTUBOPEUUs B
M3y4aeMbIX MPOIeccax U SBICHUIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

yMEHHE UCIOJIb30BaTh TIOCTaBJICHHBIC BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKK€ B KaueCTBE OCHOBBI IJisi ()OPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

NpHOOpeTEeHNEe OmbITa MO ITUIAHUPOBAHUIO, OPraHW3allud W TMPOBEACHUIO
YUYEHHYECKUX  OKCIIEPUMEHTOB, yMEHHEe HaldoAaTh 3a XOAOM  IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIICHUS W
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, WCCIECIOBAHUS, COCTaBIATh OTUYET O
MpoJIeJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpaTh, AaHAJIM3UPOBATh W HMHTEPIPETHUPOBATH  HHGOPMAIIHIO
Pa3IUYHBIX BUJOB W (POPM MPEACTABICHUS, TMOJTYyYaeMyH0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJIIpHAsT JTUTEepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC MOCOOHUS,
pecypcbl MIHTepHETa), KPUTHYECKH OIICHWUBATH MPOTHBOPECUMBYIO M HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPUMEHSTh Pa3IMYHbIE METOJbI M 3aMpoChl NPH TOUCKE M OTOOpe
nH(GOPMAITUU B COOTBETCTBYIOIIMX JaHHBIX, HCOOXOIUMBIX ISl BBIMTOTHCHHUS YICOHBIX
M TI03HABATEIbHBIX 3aJad OMNpeNeNEHHOTO THMA, MPHOOpEeTEeHHEe OmMbITa B 00JacTh
UCIOJIb30BaHUsl  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTypOll  aKTUBHOTO  WCTIOJB30BAHWS  PA3JMYHBIX  TOWCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (QOpMY MpeAcCTaBieHUs HWH(OpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJja4l HECIOXKHBIMU CXEMaMH, JUarpaMMamu, APYTUMHU
dbopmamu rpaduKu U UX KOMOHWHALMSIMU;



YMEHHME  HCIIOJIb30BaTh W AHAIM3UPOBAaTh B  Ipolecce Y4eOHOH WU
HCCIIEIOBATENIbCKON  JICATENIbHOCTH HMH(MOPMAIMI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOT'0 XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEN TPUPOIHON CPELBI.

KoMMmyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUsI 3a/1aBaTh BONPOCH! (B XOA€ AUaIOra M (WJIM) JUCKYCCHM) MO CYILECTBY
oOcykaaemMoi TeMbl, (POPMYJIUPOBATh CBOU MPEITIOKEHHUSI OTHOCUTEIHHO BBIMOIHEHUS
MPEUIOKEHHON 3a/1a4u;

YMEHUS NPEJCTABIATh MMOJIYYEHHBIE PE3YJIbTAThI I03HABATEIILHON EATEIbHOCTH B
YCTHBIX W IHCBMEHHBIX TEKCTaX; JeJaTh IIPE3CHTALUI0 PE3YJIbTaTOB BBIIIOIHEHUS
XUMHUYECKOTO 3KCIepuMeHTa (1adopaTOpHOrO OmbITa, Ja0OpPaTOpHOW paboThI IO
HCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

yMEHUs y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOM
[IO3HABATEJILHOM M MCCIIEIOBATEIBCKON ACATENBHOCTH IIPU PEIIECHUN BO3HHUKAOIINX
npo0JsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIVIACOBAHMS MO3ULUN (00CYyKIeHMUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYpPMbD», KOOpPAMHALIUA COBMECTHBIX JCHCTBHIA,
OTpeICJICHUE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U Apyrue).

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHUE CAMOCTOATENBHO ONPENEHATh LEJINW JACSITENBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTb M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh HamOoJsee 3((PEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
[IO3HABATENbHBIX 3374, CAMOCTOSITENBHO  COCTABJIATH WM  KOPPEKTUPOBATH
MIPEVIOKEHHBIA aNTOPUTM JEWCTBUM NPU BBINOJHEHUN 33JaHANA C YYETOM MOJYYEHUS
HOBBIX 3HaHMM 00 H3ydaeMblX OOBEKTaX — BEIIECTBAX U pPEAKIUSIX, OLICHUBATH
COOTBETCTBHUE IIOJIYYEHHOIO pe3yjbTaTa 3asBJICHHON LIE€JIM, YMEHHE HCIIOJIb30BaTh U
AHaJM3UPOBATh KOHTEKCTHI, IPEIJIAra€MbIE B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocrtaBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENLHOTO COACpKaHMUS,
YCTaHOBJICHHOTO JTaHHOHW (henepanbHON pabouell mporpaMMoil, BBIIEIISIOT: OCBOCHHBIE
00Oy4aroIUMUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM, cielupruecKue AJis
npeIMEeTHON o0nacTu «XUMHS», BUIBl ACSITEIBHOCTA MO MOJYYEHUIO HOBOTO 3HAHUS,
€ro UHTEpIpeTaLH, MPE0OPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTYaLUSX.

K xonmy oOyueHus B 8 kJiacce npenMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PaACKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHSATUI: aTOM, MOJIEKYJla, XUMHUUECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJHOPOJIHAsA), BAJIEHTHOCTh, OTHOCHUTEIbHAS aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpPHas Macca, MaccoBass J0JsS XHUMHYECKOro
AJIEMEHTA B COEJIMHEHUM, MOJIIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJlb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKWCIECHHs,  XHMHYECKas  peakuus,
KJaccupUKalrs PEaKIHil: Peakuy COCAUHEHUsS, PEaKLIUU Pa3JIoKEeHUS, PeaKInu



3aMeIleHMs, peakuuu OOMeHa, H5K30- W DHAOTEPMHUYECKUE PEaAKIUHU, TEIIOBOM
ahexT peakiuu, SAPO aToMa, AIEKTPOHHBIN CIIOH aToMa, aTOMHAs OpOUTAIIb,
paauyc aToma, XMMHUYECKas CBsA3b, MOJSIPHAS W HEMOJSIpHAs KOBAJEHTHAs CBS3b,
MOHHAs CBs3b, HOH, KATHUOH, aHUOH, PACTBOP, MacCcOBast J10JIsl BElIECTBA (MPOICHTHAs
KOHIIEHTpAIMs) B pacTBOPE;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATUM U MPUMEHSITH 3TH
MOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY [JIsl COCTaBJIEHUS (POpPMyJ BELIECTB H
YPAaBHCHUN XUMHUYECKUX PEAKIINN;

OMpeeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OMHAPHBIX COEIWHEHUAX, MPUHAMJIEKHOCTh BEILECTB K
ONnpenen€éHHOMY KJAacCy COEQUHEHUN Mo QopMyliaM, BHUJ XUMHUYECKOH CBSI3U
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHUUECKUX COCANHEHUSX;

packpeiBaTh cMbica [lepuoandeckoro 3akona JI. 1. MenneneeBa: 1eMOHCTpUPOBATH
NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX
nonoxeHust B llepuoguueckoil cucreme, 3aKOHOB COXPAHEHUSI MAacChl BEILECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTraapo;
OMKCHIBATh M XapaKTepu3oBaTh TaOmuuHyio (opmy Ilepumomuyueckoit cuctembl
XUMHUYECKUX DJIEMEHTOB: pas3inyaTh MOHATUSA «TJaBHasg moAarpymnmna (A-rpynmna)» u
«noboyHas mnoarpynmna (b-rpymnma)», Manble W OOJbIIME MNEPHUOJBI, COOTHOCUTH
0003HaueHus, KOTOpble UMEtOTCs B Tabune «llepruoanueckas cucremMa XMMHUYECKUX
anemeHToB /JI. 1. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB W 3apsija sapa, oOllee YUCIO 3JIEKTPOHOB U
pacnpeziesieHre UX MO0 IEKTPOHHBIM CII0SM);

KJIaCCU(PUIIMPOBATh ~ XMMHUYECKHME  DJIEMEHTHI, HEOPraHMYECKHUE  BEIIECTBa,
XUMHUYECKUE peakuuu (10 YUCIYy U COCTaBy YYacTBYIOUIMX B PEaKIMU BEUIECTB, MO
TeraoBoMy 3G hexTy);

XapaKTepu30BaTh (OMUCKHIBATH) OOIMNE XMMHYECKUE CBOWMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, TOJATBEPKJIasi OMNHCAaHWE TMPUMEPAMH  MOJIEKYJISPHBIX  YpPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaAKIUH;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT MX Kau€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSX;
BBIUKCIIATH OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEILECTB,
MAacCOBYIO JOJI0 XUMHUYECKOro 3JIeMeHTa Mo (opMyse COCIUHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOpPE, MPOBOJIUTH PACUETHI IO YPABHEHUID XUMHUYECKOU
peakuuu;

MIPUMEHSATHh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, O00O0OIIEeHHe, CHCTEeMAaTH3allui0, KIAaCCU(UKAIMIO,  BBISIBJICHHE
NPUYUHHO-CJIEICTBEHHBIX CBA3EH — NI M3YYEHHS CBOMCTB BEIIECTB U XMMHUUYECKUX
peakiMii, eCTeCTBEHHO-HAyYHbIE METOJbl TMO3HAaHUS — HaOJI0JIEHHWEe, M3MEpPEHUE,
MOJEJIMPOBAHUE, SIKCIIEPUMEHT (PEaIbHbI U MBICJIECHHBI);



clieloBaTh IMpaBUjiaM TIOJIb30BaHUS XMMHYECKOM TMOCyloM U J1abopaTOpHBIM
000pyZJOBaHUEM, a TAKXKE MpaBUIaM OOpAILEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHA TI0 BBITIOJIHCHHUIO JIA0OPATOPHBIX XHWMHUYECKHX OIBITOB  TIO
MOJIYYCHUI0O W COOMpAHHIO Ta3000pa3HBIX BEIIECTB (BOJAOpOAA M KHUCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, I[UIAHUPOBATH W  MPOBOJUTH XHWMHUYECKHUE IKCIEPUMEHTHI IO
pPacno3HaBAHHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIbI0 UHAUKATOPOB (JIAKMYC,
deHondTanenH, METHIOPAHK U IPYTHE).

K koHiy oOyuenus B 9 kjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHN: XUMUYECKUHN DJIIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KAaTHOH, aHHWOH, IIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKAs PEaKIys,
XUMHUECKasl CBsI3b, TEIIOBOU 3(D(PEKT peakuuu, MoJib, MOJIIPHBIA 00BEM, pacTBOD,
JJEKTPOJIUTBI, HEDJIEKTPOJUTHI, JJIEKTPOJUTHYECKAs IUCCOLMALMA, pPEaKLUU
MOHHOTO O0OMEHa, KaTaJlu3aTop, XHWMHUYECKOE pAaBHOBECHE, OOpaTUMblE H
HEOOpaTUMBbIE pPeaKlUU, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUN, OKUCIUTEND,
BOCCTAHOBUTEINIb, OKHCIEHHWE M BOCCTAHOBJICHHE, aJJIOTPOIus, amM(pOTEepHOCTb,
XUMHUYECKass CBsA3b (KOBaJEGHTHAs, MOHHAs, MeTa/uIM4yecKas), KpHUCTaJUIMYecKas
pemeéTrka, KOppo3usl METAIIIOB, CIIABbl, CKOPOCTh XUMHYECKON PEaKLUU, IPEIEITBHO
nonycrumas konuentpauus [1JIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHA U MPUMEHATH 3TH
IIOHATHUS IPU ONMCAHUU BEILECTB U UX MPEBPALLCHUN;

UCIOJb30BaTh XMUMHUYECKYI0 CHMBOJHUKY JJiI COCTaBiCHHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONPENENIATh BAJEHTHOCTh M CTENEHb OKHUCICHHS XHMHYECKHX JJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOIO COCTABA, NPUHAMICKHOCTH BEIIECTB K ONPENCIEHHOMY
KJIaCCy COEIMHEHUH 1Mo GopMmysam, BUJ XUMUYECKOHN CBsI3U (KOBaJICHTHAsI, MOHHAS,
METaJUIMYeCKasi) B HEOPraHWYECKHX COEIUWHEHHUAX, 3apsi] HOHA MO XUMHUYECKOM
dopmyre, XxapakTep cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUIT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh  cMmbIci  Ilepuognueckoro 3akoHa JI. WM. MengeneeBa wu
JE€MOHCTPUPOBATh €ro IMOHUMAaHHUE: OIUCHIBATh U XapaKTepU30BaTh TAOIMYHYIO
dopmy Ilepuonnueckoit CUCTEMBbl XMMHUYECKHX HJIEMEHTOB: pa3jinyaTh MOHSITHS
«rnaBHas noArpynmna (A-rpynna)» u «mnobounas noarpynmna (b-rpynma)», maasie u
00JIbI1IKE IEPUOBI, COOTHOCUTH 0003HAYEHMSI, KOTOPhIE UMEIOTCS B IEPUOANYECKON
TabMUIE, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHMHUYECKUX
AIIEMEHTOB (COCTaB M 3apsia Aapa, oOlIee YUCIIO AIEKTPOHOB U paclpeesieHHe X 0
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOILIME 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COEAVMHEHUH B NPENENIaxX MajbIX IIEPUOAOB U TIaBHBIX MOATPYII C
YYETOM CTPOECHUS UX aTOMOB;



KJaccu(UIMPOBAaTh  XMMHYECKHE  DJIEMEHThl, HEOpPraHWYecKHe  BeIleCTBa,
XUMUYECKHE peakiuu (10 YMUCIy U COCTaBy YYACTBYIOIIMX B PEAKITUU BEIIECTB, TI0
TerioBoMy 3 deKTy, 10 H3MEHEHUI0 CTENeHEH OKHCICHUS XHUMHYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) 00IIMEe W crenudUuueckrue XUMHUYECKHUE CBOWCTBA
MIPOCTHIX M CIOYKHBIX BEIIECTB, MOATBEPIKIAsT ONMUCAHNE PUMEPaAMHU MOJICKYJIIPHBIX
Y MOHHBIX YPABHCHHUI COOTBETCTBYIOITUX XUMUYECKUX PEAKITUH;

COCTABJISITh YPABHEHUS DJICKTPOIUTHYCCKOW JWCCONMAIMKA KHCIIOT, IIENIoYe u
COJICH, TIOJIHBIE U COKpAIlI€HHbIE YPABHEHUS Peakluii HOHHOTO OOMEHA, ypaBHEHUS
peakiuii, TOATBEPKIAIOIIMX CYIIECTBOBAHUE TI'E€HETUYECKOM CBS3HM  MEXIY
BEIIIECTBAMH PA3IMIHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIMN TOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHCca ATUX PEaKIIUii;

IPOTrHO3UPOBAThH CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHHS, BO3MOKHOCTHU
IPOTEKAHUS XUMUUECKHUX MPEBPAIICHUIN B Pa3IMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTCIBHYIO MOJEKYSIPHYIO W MOJSPHYEO MAacChl BEIIECTB,
MacCOBYIO JOJII0 XHMHUYECKOTO 3JeMEHTa Mo (opMmysie COCAMHCHHS, MacCCOBYIO
JIOJII0 BEIIECTBAa B PACTBOPE, MPOBOJIUTH PACUETHI MO YPAaBHEHHIO XUMHUYECKOU
peakiuu;

coOI0O/IaTh TpaBWJA TOJB30BAHMS XUMHYECKOM TOCYI0HM W J1abOopaTOpHBIM
o0opyaoBaHUEM, a TaK)Ke TpaBWIa OOpAIICHHUS C BEIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKIIUSMHA TI0 BBITTOJHCHUIO JTA0OPAaTOPHBIX XHMHYECKHX OMNBITOB  TIO
MOJIYYCHHIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);
POBOJUTh PEAKIUHU, TMOATBEPXKIAIOIINE KAueCTBEHHBIA COCTAB Pa3IMYHBIX
BCIIECTB: PACIIO3HABATh OMBITHBIM IMYyTEM XJIOpPUA-, OpOMHUA-, HOAUA-, KapOoHAT-,
docdar-, cwmkar-, cyiabhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS W HWOHBI
M3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIONIME B BOJHBIX PAaCTBOpaxX HEOPTaHHMYECKUX
BEIIECTB;

MPUMEHSATH OCHOBHBIC OTIEPAIIMH MBICIUTEILHON JCSITEIPHOCTH — aHAJIU3 M CUHTE3,
CpaBHEHHUE, O0OOIICHUE, CHCTEMAaTHU3aIUI0, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€U — ISl U3YUYCHUs CBOMCTB BEUIECTB U XMMHYECKHUX PEAKUUMN, €CTECTBEHHO-
HAay4YHbIC METOABl TO3HAHWS — HAONIOJCHHWE, W3MEpPEHUE, MOJICTUPOBAHHE,
AKCIEPUMEHT (PEabHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne = HaummeHoBanme Koamyecrso 1acos DJIEeKTPOHHbIE
n/  Ppa3iesioB H TeM Beero KoHTpoabmbie  TpakTmueckue (undposnie)
n NporpamMmbl paﬁoTbl paﬁoTbI 06pa3OBaTe.m>HLle
pecypchbl
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMus — BayKHast
o0acThb
11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK
IIPAaKTUYECKOU https://m.edso0.ru/7f41837c
NEeATEILHOCTH
YeJIoBeKa
19 BemiectBa n 1 bu6mmoreka [IOK
XMMHYECKHE PEaKUU https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

21 Bosnyx. Kucnopon. bubnuoreka [IOK
) [Tonsatue 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o 8 1 bu6mmoreka [IOK
' KHCJIOTaX U COIAX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsl.
bu6mmoreka [IOK
2.3 Ionsaae 06 5 1 1 https://m.edsoo.ru/7f41837¢
OCHOBAaHUIX
O
24 neopranmicokiy 1 1 bubmorexa LOK
' P . 11 https://m.edsoo.ru/7f41837¢
COEIMHEHNN
Hroro no paszneny 30

Pazpnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucremMa xumuieckux 3j1ementos /1. U.
MenaeneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

ITepnonnueckui
3aKOH U
[Tepuonnueckas

3.1 CUCTeMa XUMHUYECKHIX 7
anemeHToB /[. U.
Menneneena.
Crpoenue atoma

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

XHUMHUYECKas CBS3b.

39 OKHUCIUTEITBHO- 8 1 bubmuoreka [JOK
BOCCTaHOBUTEIIHHBIC https://m.edso0.ru/7f41837c
peaknuu

Hroro o pasaeny 15 ngiﬁﬁqfé(;g%mmsn
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 4 5

YACOB I10 ITPOTPAMME 68
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9 KITIACC

Ne
n/
n

KoauuyecTBO 4acoB

HauMeHnoBanue
pa3aesioB u TeM
NMporpamMmbl 0

Bcer KonTpoJbHbIE

padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3nes 1. BemecTBO M XMH4YecKHe peaKkuu

11

IToBTOpEeHue
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/1eJIOB
Kypca 8 kiiacca

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH 4
XUMUYECKUX PEAKIUi

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

13

DneKTpoIuTHYECKast
JMCCOLMALS.
XUMHUYECKUE PEAKIINU
B pacTBOpax

Hroro no pazneny 17

Pa3gea 2. HemeTaauibl M UX COeTUHEHU ST

2.1

OO6mias

XapaKTePUCTHKA
XHUMHYECKHX 4
asieMeHToB VIIA-

rpynmnsl. ['anoreHst

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.2

2.3

2.4

O6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u eé€
COEIMHEHUS

O61mas

XapaKTePUCTHKA
XUMHYECKHX

anemMeHToB VA- 7
rpynmnsl. A30T,

bochop n ux

COCTUHEHUS

O61mas

XapaKTepUCTHKA
XUMHYECKHX

anemeHToB |V A- 8
rpynmnsl. YTaepoa u
KPEMHHU U UX

COETMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Hroro mo pazaeny 25

Pa3nen 3. MeTaJJIbI M UX COeAUHEHUS

3.1

OO01ue cBolicTBa 4

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636



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

Baxxueiinime MeTaibl

3.2
U UX COEOUHEHUS 16

Wroro mo pazneny 20

Pasnen 4. Xumus u okpyxamomas cpeaa
BemecTBa n

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

41 3 bubmuoreka [JOK
' MATCPHAIIBL B AKH3HH https://m.eds00.ru/741a636
YyeoBeKa
Uroro mo paszneny 3
P 3 bubmuoreka [JOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KouuvecTBO 4acoB
Ne K n Jara DJIeKTPOHHbIE
n/ Tema ypoka o OHTPO paKThHec u3yyeHu  nHdpoBbIe
n @ JBLHBIE Kne | o0pa3oBaTte/ibHbIE
) padoThI padoThI pecypebi
[Ipeamer xumumn. Pois
XIEMEH B KH3HM bubnunorexa LIOK
1 wenosexa. Tena i 1 https://m.edsoo.ru/ff0d
' 210c
BEILIECTBA -
bubnunoreka LIOK
2 Housrie o MeTozax 1 https://m.edsoo.ru/ff0d
IMO3HAHUS B XUMHUH 2976
[IpakTrueckas pabora
Ne 1 «IIpaBuna paboTsl
B TAGOPATOPHI 1 BI/I6J'-II/IOTCK8. HOK
3 U — 1 https://m.edsoo.ru/ffod
23dc
J1a00paTOPHBIM
000pyIOBaHUEM
YucTeic BemecTBa U bu6nmorexa LIOK
4 cmecH. CrocoObl 1 https://m.edsoo.ru/ff0d
paszaenenus cMecen 26ca
[IpakTuueckas pabora
Ne 2 «Pasznenenue bubmmoteka IIOK
5 cMmeceilt (Ha mpumepe 1 https://m.edsoo.ru/ff0d
OYHCTKH NIOBAapEHHOU 28c8
COJIN)»
bubnunorexa LIOK
6 ATOMBI U MOJIEKYITBI 1 https://m.edsoo.ru/ffod
2a6c
XUMUYeCKHue
3JIEMEHTBI. 3HAKU but6mmorexa [IOK
7 (cumMBOITBI) 1 https://m.edsoo.ru/ff0d
XUMHYIECKHUX 2be8
3JIEMEHTOB
bubnunorexa LIOK
8 BHep ngiean CHOMKHEIC 1 https://m.edsoo.ru/ff0d
m 2a6c
but6mmorexa [IOK
A -
9 TOMHO 1 https://m.edsoo.ru/ff0d
MOJIEKYJISIPHOE YUCHHE 2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIICCTB.
bubnunoreka LIOK
10 gﬁiiiiiii 2251\1\:(};;1& 1 https://m.edsoo.ru/ff0d
2eae
XUMHUYECKUX _
3JIEMEHTOB
11 OtHocuTenbpHas 1 bubnuorexa [JOK

aTOMHas Macca.

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

OtHOCUTENbHAA
MOJICKYJISIpHAs Macca

MaccoBas gois

323c

UMIEECKOrO bu6nmoreka [IOK

12 SOMEHTA B https://m.edsoo.ru/ff0d
350c

COCAUHCHHH

KonuuecTBo BemiecTna. bubmuorexa [JOK
13 Monb. MonsipHas https://m.edsoo.ru/ff0d

Macca 5230

dusnueckue u bubnunorexa LIOK
14 XUMHUYCCKHE SIBICHUS. https://m.edsoo.ru/ff0d

XUMHYECcKasi PeaKIus 37fa

[Ipu3Haku u yciaoBus Bu6mmoteka [JOK
15 MIPOTEKAHUS https://m.edsoo.ru/ff0d

XUMHYECKUX PeaKIui 3al6

3;;1::21:1 C}::;S:f:i“’[ bubnunoreka LIOK
16 https://m.edsoo.ru/ff0d

XUMUYECKHUE 388

ypaBHEHUs

Breraucnenus

KOJIMYECTBa, MAaCChI bubnunoreka LIOK
17 BEIIECTBA I10 https://m.edsoo.ru/ff0d

ypaBHEHUAM 5708

XUMHYECKHUX PEaKIIHi

Knaccudukanus

XUMHYECKUX PEAKIUN bubmuoreka [JOK
18 (coenuHeHws, https://m.edsoo.ru/ff0d

Pa3IIOKEHUS, 3f34

3aMeIIeHHS, OOMEeHa)

M. B. JIoMoHOCOB —

YHOHBI bubmuoteka [IOK
19 JHIHKITOTIEIHCT. https://m.edsoo.ru/ff0d

O06001menue u 4004

cHUCTeMaTH3aIus

3HAHHH

JIf@OIH E:)O:;;:H padora bubnmoreka [JOK
20 https://m.edsoo.ru/ff0d

«BemmecTBa u 4290

XUMHUYECKHUE PEAKITHI

Bo3nyx — cMech

ra3zoB. CocraB Bo3ayxa. bubmmoreka [JOK
21 Kucnopon — snement https://m.edsoo.ru/ffod

1 IPOCTOE BEILECTBO. 448e

O30H

dusndeckue u

XAMUYECKHE CBOMCTBA bubnunoreka LIOK
22 KHCJIOpoJia (peakiuu https://m.edsoo.ru/ff0d

OKHUCJICHUSI, TOPEHUE). 4614

[TousiTe 00 OKcHmax
23 CriocoObI ToTy4eHust bubnuoteka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

KHCJIOpOAa B
nabopaTtopuu u
IIPOMBIIIJICHHOCTH.
IIpumeHeHue
KHUCII0poAa

https://m.edsoo.ru/ffOd
497a

TennoBoii a3 dext
XMMHYECKON PEaKIUH,

MOHSITHE O bubmuorexa [JOK
24 TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d
YpaBHEHUH, IK30- U 4790
HAOTEPMHUECKUX
peaKIusIx
TommuBo (He(TS,
YToJib U METaH). Bu6mmoteka [JOK
25 3arpsi3HEHUE BO31yXa, https://m.edsoo.ru/ff0d
CII0COOBI €ro 4cda
MPEAOTBPALICHHUS
[IpakTrueckas pabora
Ne 3 o Teme
«HOHH ZHI\I:G " bubnuoreka [{OK
26 Y1 https://m.edsoo.ru/ff0d
coOMpaHHe KUCIOPO/a, 4362
W3Y4YECHHE €ro -
CBOWCTB»
Bozopojt — SIeMCHT K bubmmnorexa LIOK
27 TPOCTOC BEIIECTRO. https://m.edsoo.ru/ff0d
Haxoxnaenue B 4ddo
IpUpoJIe
dusnveckue u
XUMHYECKHE CBOICTBA Bubmorexa LIOK
28 https://m.edsoo.ru/ff0d
BOZOPO/JIA. 4ddo
IIpumeHeHne Bogopoaa
bu6nmorexa LIOK
29 Howsrie o kucnorax u https://m.edsoo.ru/ffOd
COJISIX 50d2
Crioco0sI ToTydeHust bubmmoreka [JOK
30 BOJOpPOJA B https://m.edsoo.ru/ff0d
nabopaTopun 4dd0
[IpakTuueckas pabora
Ne 4
«Honno Zzﬁz " but6mmoreka [IOK
31 yi https://m.edsoo.ru/ff0d
coOupaHue BOAOPO/a, 4f42
U3Y4YEHHE €ro -
CBOMCTB»
. N bubnuorexa [JOK
32 MoapHEIi 00nem https://m.edsoo.ru/ff0d
ra3oB. 3aKk0H ABOTaJipo 5420
Brrunciienus 00bEMa,
KOJIMYECTBA BEIIIECTBA bubnuorexa [JOK
33 rasa 1o ero https://m.edsoo.ru/ff0d
U3BECTHOMY 55a0

KOJIMYCCTBY BCHICCTBA
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

U 00bEMY

Brrunciaenus o0éMoB

ra3oB 10 YpaBHEHUIO bubnmoreka [JOK
34 peaKIy Ha OCHOBE https://m.edsoo.ru/ffOd

3aKOHA 00BEMHBIX 5708

OTHOILICHUI Ira30B

dusnyeckue u bubmuorexa [JOK
35 XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d

BOJBI 587a

CocTaB OCHOBaHUH. bubnunorexa LIOK
36 [TonsTHe 00 https://m.edsoo.ru/ff0d

UHIUKATOPaX 592

Bona kak

PacTBOPUTEIb.

Hacgimiennsie u bubnunoreka LIOK
37 HEHACHIIICHHEIC https://m.edsoo.ru/ff0d

pacTBopbl. MaccoBas 5b40

JIOJISI BEIIIECTBA B

pacTBope

[IpakTuueckas padbora

Ne 5 o Teme

«IIpuroroBiieHue Bubmorexa LIOK
38 PactBOpoB € https://m.edsoo.ru/ff0d

onpeenEHHON Seba

MaccoBOH JoJiei

PacTBOPEHHOTO

BEIIIECTBAY

Korpoanias pagora Busmnorera LIOK
39 https://m.edsoo.ru/ff0d

«Kucnopoa. Bonopon. 6342

Boma» -

OKCHUIBI: COCTaB, bubmmoteka IIOK
40 Kiaccudukanus, https://m.edsoo.ru/ff0d

HOMEHKJIaTypa 664e

[Tonydenue u

XAMUYECKHUE CBOMCTBA but6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d

1 aM(OTEepHBIX 664e

OKCHJIOB

OcHOBaHU: COCTAB, bubnunorexa LIOK
42 Kiaccudukanus, https://m.edsoo.ru/ff0d

HOMEHKJIaTypa 67ca

[Tonyuenune n bubmuoteka [JOK
43 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d

OCHOBaHUM 67ca

Kucnorsr: cocras, bubnunoreka LIOK
44 Kiaccudukanmys, https://m.edsoo.ru/ff0d

HOMEHKJIaTypa fee2

Ionyuenye u bubmuorexa [{OK
45 https://m.edsoo.ru/ff0d

XUMHUYECKHUE CBOMCTBA

fee2



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

KHCJIOT

Comnu (cpennue):
HOMEHKJIATYypa,

bubnunoreka LIOK

46 https://m.edsoo.ru/00a

CIIOCOOBI MOJTYYCHHUSI, 49474

XAMHYECKHE CBOMCTBA

[IpakTuyeckas pabora

Ne 6. Pemienue

9KCIIEPUMEHTAIIBHBIX Bbu6muoteka [JOK
47 3a7a4 [0 TEME https://m.edsoo.ru/00a

«OCHOBHBIE KJIACCHI d9b7c

HEOPTraHUYECKHUX

COCIMHCHHUIN)

;Z;e;;lzig;iz;flﬂ% bu6nmorexa LIOK
48 https://m.edsoo.ru/00a

HeopraHqu:cmx 49250

coeIMHEHU

O6o06meHue u bubnunoreka LIOK
49 cHUCTeMaTH3aIUs https://m.edsoo.ru/00a

3HAHUHU d9ch2

KonTponbnas padora

Ne3 mo teme bu6nmorexa LIOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00a

HEOPTaHUYECKUX d9ela

coeqrHeHnn"

[IepBbie monBITKN

Knaccuukay Bubmotexa LIOK
51 https://m.edsoo.ru/00a

a71eMeHTOB. IToHsTHE O 49ffa

rpynmnax CXOJHBIX -

2JIEMEHTOB

[Iepuoanueckuii 3aK0H

u [lepuonnueckas bubmmoteka IIOK
52 CHCTEMAa XMMHYECKUX https://m.edsoo.ru/00a

snemenTos J1. U. da52c

Menneneena

TlepHOIEL, TPYIIIEL bubmuorexa [{OK
53 ’ ’ https://m.edsoo.ru/00a

TTOATPYTITIBI da52c

CrpoeHune aTOMOB. bubmuorexa [IOK
54 CocraB aTOMHBIX s1IEP. https://m.edsoo.ru/00a

M3oTtonsl da342

Crpoenue

ANEKTPOHHBIX

000J104€K aTOMOB bubnunoreka LIOK
55 9JIEMEHTOB https://m.edsoo.ru/00a

[Tepuonnueckon da6bc

cuctemsl /1. H.

Menneneena

XapakTepucTuka bu6muoteka [JOK
56 XAMUYECKOr0 https://m.edsoo.ru/00a

9JICMCHTA I10 €TI0

da824



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

MOJIOKEHUIO B
[Tepuonnueckoi
cucteme /1. W.
MenpeneeBa

3HaueHue

[Tepuoauueckoro
3aKOHa JJI Pa3BUTHS

bubnunorexa LIOK

57 HayK{ U PakTUKu. J1. 1 https://m.edsoo.ru/00a
H. MenneneeB — da96e
Y4EHBIN, IeJaror u
Ipa)xJIaHuH
9
CTTZ:E ;(:;p HHATCIRHO bubnuoreka [IOK
58 1 https://m.edsoo.ru/00a
XUMHAYECKAX daabs
DJIEMEHTOB
Honnasa xuMuueckas bubmorexa LIOK
59 1 https://m.edsoo.ru/00a
CBAB dac34
KoBanenTHas bu6nmorexa LIOK
60 MOJISIPHAST XUMUYECKast 1 https://m.edsoo.ru/00a
CBSI3b daab8
KoBanenTHas bu6nmorexa LIOK
61 HEMnoJIIpHAas 1 https://m.edsoo.ru/00a
XUMHYECKAs CBSI3b daab9
bubnmorexa LIOK
62 CreneHp OKUCIEHUS 1 https://m.edsoo.ru/00a
dae28
OxuciurensbHo- bu6mmoreka LIOK
63 BOCCTaHOBHTEIILHEIE 1 https://m.edsoo.ru/00a
peakuuun db076
OKHCIHTENH 1 bubmuoreka [{OK
64 1 https://m.edsoo.ru/00a
BOCCTAHOBUTEIN 4b076
K §]
N‘?f E%O:;;:ﬂ pabora bubnmoreka [JOK
65 - 1 https://m.edsoo.ru/00a
«CTtpoeHue aroma.
db486
XUMHAYECKAS CBA3bY» -
P 7 .
O?jg;‘f;ﬁeyﬁ“ Bu6miorexa [TOK
66 1 https://m.edsoo.ru/00a
CHCTEMATH3ALUS db33c
3HaHUHU e
P i .
Oegsg;izﬁeyﬁw bubnunorexa LIOK
67 1 https://m.edsoo.ru/00a
CHCTEMAaTH3aLUs 49ch2
3HAaHUHU -
P 7 .
O?gg;izﬁeyﬁw but6mmoreka [IOK
68 1 https://m.edsoo.ru/ff0d
CHCTEMAaTH3aLUs 61c6
3HAaHUHU =
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KITIACC

No KOJ’II/I‘IGCTBO qacoB I[aTa 3JIeKTp0HHbIe
h ndpposbIie
n/ Tema ypoka o Kontpo IpaxTiyec U3yYeHH Ilﬁ bp
- = JbHBIE a o0pa3oBaTe/ibHbIE
2 padoThI pecypcsbl
Ilepuoanueckuit
3akoH. [lepuoguyeckas bubnmnoreka HOK
1 CHUCTEMa XUMHYECKUX 1 https://m.edsoo.ru/00a
anemenTos /I. W. db59e
Meunpeneena
3aKOHOMEPHOCTH B
M3MCHCHHUU CBOICTB bu6nmorexa LIOK
2 XUMHUYECKHX 1 https://m.edsoo.ru/00a
5JIEMEHTOB TIEPBBIX db6hb6
TpEX NEPUOJOB
Kiaccudukanus n
HOMeHK(Ji'I)aTypa bubnunoreka LIOK
3 1 https://m.edsoo.ru/00a
HEOPTraHUYECKHUX db7e2
BELLIECTB -
Bunasl xumuueckoi
CB;;H N bubnunoreka LIOK
4 1 https://m.edsoo.ru/00a
KPUCTaJUTMYECKUX dback
pemETOK
KonTtponbHnas pabora
Nel mo Teme
5 «IIoBTOpEHue n 1 1
yri1yOieHre 3HaHu|
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiiacca»
Knaccudukanmsa
XI/IMI/I‘IG((I:KI/IXLII)eaKIII/Iﬁ bubmoreka LOK
6 1 https://m.edsoo.ru/00a
M0 Pa3JIMYHbIM dbeb0
MIpU3HAKaM
ITonsiTHE O CKOpOCTH
XUMUYECKON PEaKlUu. BuGnmorexa LIOK
IHousarue o MOJTHOTCK
7 1 https://m.edsoo.ru/00a
TOMOT€HHEIX U dbe9a
TeTEPOTeHHBIX -
peakumsx
IHousarue o
XUMHUYECKOM
aBHOBecHH. DaKTOPEHI,
E - p bubnunoreka LIOK
8 . 1 https://m.edsoo.ru/00a
CKOPOCTh XUMHYECKOU dco8e
pEeaKIH U MOJ0KEHHE D
XUMHUYECKOTO
paBHOBECHs
9 OxucauTenpHo- 1 bubnuorexa [IOK
BOCCTAaHOBHUTEIILHEIE https://m.edsoo.ru/00a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

peaKuuu dcade

Teopus

ANEKTPOIUTUYECKON bubnmoreka [JOK
10 JIIMCCOLMAIIHH, https://m.edsoo0.ru/00a

CuibHbIE U cl1a0bIe dcd68

SJIEKTPOJIUTHI

HNounble ypaBHEHUS bubmiorexa LIOK
11 N https://m.edsoo.ru/00a

peakitiu dd448

XHUMHUYECKHE CBOMCTBA

KUCJIOT ¥ OCHOBAHUH B bubnunorexa LIOK
12 CBETE MPECTABICHHA https://m.edsoo.ru/00a

00 2JIEKTPOIUTUYECKON dd5d8

JIACCOLIMAIAN

XUMHUYECKHEe CBOMCTBA

COJICH B CBETE bubnunoreka LIOK
13 NpeACTaBICHUIN 00 https://m.edsoo.ru/00a

ANEKTPOIUTUYECKOMN dd8b2

JIACCOLIMAIIAN

[TonsiTe 0 rUapOIU3E Bubmiorexa LIOK
14 . https://m.edsoo.ru/00a

conen dd9d4

O0600menue u bubnunorexa LIOK
15 CHCTEMAaTHU3alHs https://m.edso0.ru/00a

3HAHUMN dddi12

IIpaxTuueckas padoTa

Nfl «Pemean bubnuoreka [{OK
16 C https://m.edso0.ru/00a

IKCIIEPUMEHTATBHBIX ddbfa

3a7a9» LB

KonTtponbHnas padora

Ne2 o Teme

«INEKTPOIUTUYECKAS Bubmrorexa LIOK
17 https://m.edsoo0.ru/00a

JIACCOLIMAITHS.

ddecO

XUMUYECKUE PEAKIINU

B PacTBOpAx»

OOmas

XapaKTepUCTHKA bu6muoreka [JOK
18 rajlor¢HOB. https://m.edsoo.ru/00a

XUMHYEeCKHE CBOMCTBA ddfe2

Ha TpUMepe XJIopa

XJI0pOBOAOPOA.

ConsiHast KUCIIOTA, bubnuotexa [JOK
19 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00a

HONTy4EHHE, del04

MIPUMEHEHUE

[IpakTuyeckas pabora

Ne 2 mo Teme bubnunoreka LIOK
20 «Ilonyuyenue constHON https://m.edsoo.ru/00a

KHUCJIOTBI, U3yYEHHE €€ de348

CBOMCTB»
21 Brruucienus no bubnunoreka LIOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

YpaBHEHUSIM
XMMHYECKUX PEAKIUH,
€CJIM OJINH n3
pEareHToB J1aH B

https://m.edso0.ru/00a
de488

H30BITKE

OO6mas

xapI:KTepHcha Bubmorexa LOK
22 https://m.edsoo.ru/00a

anemeHToB VIA- de64a

I'pynnbl -

AmoTponHsie

MOAU(UKAIIIH CEPHI.

Haiogi;[eHIIer cepfl u buGnuorexa LIOK
23 R o https://m.edsoo.ru/00a

e€ COeIMHCHHH B de64a

npupoje. XuMHYECKHE -

CBOICTBA CepbI

CepoBogopo,

CT;)oeHIfe p(blfmqecme buGnuorexa LIOK
24 ’ https://m.edsoo.ru/00a

1 XMMIECKHE 4e802

CBOMCTBa

Oxkcuppl cepsl. CepHast

KHCJIOTa, U3HYCCKHE Bubmorexa LIOK
25 ’ https://m.edsoo.ru/00a

1 XHMHECKHE dea2s

CBOMCTBA, TPUMEHEHUE

XHUMHUYECKUE PEAKIINH,

JeXalline B OCHOBE

MIPOMBIIIUIEHHOTO

croco6a Moxy4eHus bubnnorexa [JOK
26 CepHOM KHCIIOTHI. https://m.edsoo.ru/00a

XuMuueckoe dec8a

3arpsi3HEHUE

OKPY’KaroIllen cpebl

COCTMHEHUSIMU CEPBI

EZZ::P(I)(;:);H;IEHH bubaunorexa [JOK
27 https://m.edso00.ru/00a

BBIXO0/J1a TIPOJTYKTA dec8a

peaxiuu -

OO6mas

XapaKTEePUCTUKA

anemeHTOB VA-

rpymrEL Asor bu6muoreka [JOK
28 ’ https://m.edsoo.ru/00a

pacnpocTpaHeHuE B deeab

npupoje, puznyeckue T

1 XUMUYECKHE

CBOICTBA

AmMMmuax, ero

dusnueckue u bubnuorexa [IOK
29 XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00a

MIOJIyYEHHUE U df004

MIPUMEHCHUE
30 [IpakTuyeckas pabora bubnuorexa [IOK

Ne 3 1o Teme

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



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

«ITonyuenne ammuaka,
U3y4YEHUE ero
CBOMCTB»

df180

A30THas KucioTa, eé

bu6nmoreka [IOK

31 busnueckue u https://m.edsoo.ru/00a
XUMHYECKUE CBOMCTBA df306
Ucnonp3oBanue
HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe
MUHEPATIBHBIX Bu6muotexa [JOK

32 yIOOpEeHHUIA. https://m.edsoo.ru/00a
XHUMHUECKOE df518
3arpsi3HeHue
OKPYKarOILEH Cpebl
COETMHEHUSIMU a30Ta
®ochop. Okcnn

ocdopa (V) u
$OC$O§H%§H 1)<ch0Ta Bubmorexa LIOK

33 ’ https://m.edsoo.ru/00a
dusnveckue u § df68a
XUMHYECKHE CBOICTBA,

MOJTydeHUE

Hcnonb3oBanue

docdaroB B kauecTBe

MUHEPATbHBIX bubmuoteka [IOK

34 y1o0peHuit. https://m.edsoo.ru/00a
3arpsiHEeHUE dfc20
MPUPOIHON cpebl
docharamu
Yraepon,
pacrpocTpaHeHue B bubmuoreka [IOK

35 npupoe, puzndeckue https://m.edsoo.ru/00a
A XUMHYECKHUE dfd9c
CBOMCTBA
Oxkcunsl yriaepoaa, ux
buznueckue u
XHMUYCCKHE CBOMCTBA. bubnunorexa LIOK

36 DKOJIOTHYEeCKHe https://m.edsoo.ru/00a
po0OJIeMBbl, CBSI3aHHBIS dfebe
C OKCHJIOM YTJIepojia
(V)

bubnunorexa LIOK
37 Zférggiﬁaﬂ Kot https://m.edsoo.ru/00ae
006c
[IpakTuueckas padota
Neo 4 o Teme
"TTonryuenune bubmuoteka [JOK

38 YTJIEKHUCIIOTO Ta3a. https://m.edsoo.ru/00ae
KauyectBennas 027e
peakius Ha KapOoHaT-
1oH"

39 [TepBonavaibHbIE bubnmoreka [JOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

MOHATHS 00
OpPTaHHYECKHUX
BEILIECTBAX KakK O
COEIMHEHMAX

yriaepojaa

https://m.edsoo.ru/00ae
054e

Kpewmnuii u ero

bu6nmoreka [IOK

40 S https://m.edsoo.ru/00ae
080a
[IpakTuyeckas pabora
Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX bubnmnoreka HOK
41 3a7a4 110 TeMe https://m.edsoo.ru/00ae
«Baxueiimue 0bf2
HEMETAJIBI U UX
COCIMHCHMS
KontponsHast pabora
Ne3 o Teme bubnunoreka LIOK
42 «BaxHeiimnue https://m.edsoo.ru/00ae
HEMETAJIJIBI M UX 0el8
COCIMHCHMS
Oouas
XapaKTEePUCTUKA
XAMHYECKHUX
;Jjeiﬁizf bubnuoreka [{OK
43 https://m.edsoo.ru/00ae
Mertannudeckas CBI3b 1036
1 MeTaJLInYeCKas
KpUCTAJUTMYECKast
pemérka. Pu3nyeckue
CBOMCTBAa METAJIOB
XUMHYEeCKHE CBOMCTBA
METaJII0B. bubnmorexa LIOK
44 DIEKTPOXUMUYECKUN https://m.edsoo.ru/00ae
pAI HAIPSKCHUI 1156
METaJI0B
OO01Ime crnocoOsl
MOJIYYEHHUS] METAJJIOB.
ggj;;z?ﬁ?;;iicnelmﬂ bubmnorexa [JOK
45 . https://m.edsoo.ru/00ae
XUMHUYECKHUX PEAKITHH, 1156
€CIIM OJIUH U3
peareHTOB COJIEPIKHUT
pUMecH
bubnunoreka LIOK
46 ng;f;:: KopposiHt https://m.edsoo.ru/00ae
1278
bubnunoreka LIOK
47 [IlenouyHble METATIIBI https://m.edsoo.ru/00ae
14b2
bubanoreka LIOK
48 Oxcue 1 https://m.edSO(I)l.rUIOan

TUIPOKCHUJIBI HATPUS U

14b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

KaJIust

I1lemouHoO3eMeIbHEBIC bubmuorexa [JOK
49 METAJUIBI — KATBIUHA U https://m.edsoo.ru/00ae
Marsum 15e8
BaskHeiime bu6nmoreka [IOK
50 https://m.edsoo.ru/00ae
COEMUHEHUS KATbLIUSA
15e8
O060061IeHNE U
51 cUCTEMAaTH3aLNA
3HAHUN
JKEcTkocTh BOABI U bubnuorexa [JOK
52 CHOCOOEI €é https://m.edsoo.ru/00ae
yCTpaHeHHs 1886
[TpakTnueckas padota
Ne 6 o Teme bubnunoreka LIOK
53 "YKécTtkocTh BOIBI U https://m.edsoo.ru/00ae
METOJIbI €€ 1ae8
ycTpaHeHus"
bubnuoreka [{OK
54 AroMuHUR https://m.edsoo.ru/00ae
1c64
AmdorepHbie bubnuoreka [IOK
55 CBOMCTBA OKCHIA U https://m.edsoo.ru/00ae
TUApOKCHuaa 1c64
bubmmoreka IIOK
56 Keneso https://m.edsoo.ru/00ae
1d86
OKCHIBI, THIPOKCHIBI bubmmoreka IIOK
57 u conu xenesa (1) u https://m.edsoo.ru/00ae
xenesa (1) 35e6
0O0001eHue u
58 CHUCTEMAaTHU3aLN
3HAHUHI
[TpakTnueckas pabota
Ne 7. Pemenune
AKCIIEPUMEHTAITLHBIX bubmnorexa LOK
59 https://m.edsoo.ru/00ae
3a/1a4 10 TEME 3des
«Baxuenme MeTauIbl
U UX COEIUHEHUSD)
Brruucnenus no
YPaBHCHHSIM
XUMHUYECKHUX PEaKIIHi,
€CJIU OJINH U3
peareHTOB J1aH B bu6muoreka [IOK
60 U30BITKE UIIA https://m.edsoo.ru/00ae
COIEPKUT IIPUMECH. 1750
Brruncnenus
MacCOBOH JOJIH
BBIXO/Ia TPOTyKTa
peakIuu
61 0O0001enne n



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

CUCTEMAaTH3AINAA
3HAHUH
KontponsHas pabora
Ned 110 Teme
62 N 1
«BaxHeunIme MeTajuibl
U UX COEIUHEHUS
BemectBa u
Mafcl: HATbl B bubnunorexa LIOK
63 P N 1 https://m.edsoo.ru/00ae
[IOBCEIHEBHON KU3HUA 350
JeJI0BeKa -
XumMuueckoe bubmuorexa [JOK
64 3arpsi3HEHUE 1 https://m.edsoo.ru/00ae
OKPYKAarOILEH Cpebl 4270
Po
e;z;;xﬂﬂ B bubnuoreka [{OK
65 P 1 https://m.edsoo.ru/00ae
DKOJIOTHYECKUAX
4270
npo0emM
PesepBHEBII YPOK.
O6o gmeHHeyE bubnunoreka LIOK
66 1 https://m.edsoo.ru/00ae
CUCTCMaTHu3aluAa
. 0d0a
3HAHUN
PesepBHEBIT ypOK.
O6o gmeHHeyE bubmmoreka IIOK
67 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/BaI_II/I}I db33c
3HAaHUHU -
PesepBHEBIN YPOK.
O6o gmeHHeyE bubnuoreka [{OK
68 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/BaIII/If[ 49¢ch2
3HAHUN -
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Y4eOHO-MeTOAMYECKOE o0ecriedeHue 00pa30BaTeJIbHOI0 MPoIecca

Oo0s3aTebHBbIC yUeOHbIE MATEPHAJIBI VISl YUCHUKA

1. Xumus, 9 xknacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A. AKinoHEpHOE
obmectBo «M3natenbcTBO «IIpocBemnenner

2. Xumus: 8- kiacc: 6a30BbIN YPOBEHB: yUeOHUK; 5-€ U3/IaHue, epepadoTaHHoe, 8
kiacc/ ['abpuensa O.C., Octpoymon W.I"., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBo «lIpocBemienue»

3. Xumus: 9-i kiacc: 6a30BbIN YpOBEHb: YUeOHUK; S-€ U3/1anue, nepepadoranHoe, 9
knacc/ ['abpuensa O.C., Octpoymos W.T"., CnankoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3natenbctBo «IIpocBemieHne»

MeTonnqecmle MaTepualabl AJdA YYUTEIIsA

1. XUMMUA [Ipumepnsie padouune nporpammsl. [Ipenmernas munusa yueOnukos O. C.
I"abpuensina u ap.8-9 kinacc. YuebHoe nocodue ajist o01eo0pa3zoBaTeIbHbIX
opranuzanui. M.: «IIpocsemenue». 2023

Hudposbie 00pa3oBaTebHbIE PECYPChI H PECYPChI CeTH HHTEPHET

1. bubnuoreka I{OK https://clck.ru/3Cpe7f

2. ®UTIN Meroanyeckas konuika 3aganuid. https://fipi.ru/metodicheskaya-
kopilka/zadaniya-dlya-5-9-klassov

3.Pemry OI'D Xumus https://chem-oge.sdamgia.ru/

4. 3amanus OI'D mo xumunm it 9 kiacca https://stepenin.ru/tasks/9-lines



