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1. COAEP’)KAHUE OBYUEHUSA
8 KVIACC

IlepBoHaya/IbHbIe XMMHYECKHE TOHATHSA

IIpenmer xumuu. Ponb XMMHUM B KM3HHM 4Ye€JIOBEKAa. XUMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckue CBOMCTBA BelIeCTB. ArperatHoe coctossHue BemiecTB. Ilonsitue o
METOJ[aX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTbie u cioXkHbIe BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BaleHTHOCT aTOMOB XMMHUYECKHX DSJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KommmuectBo BemectBa. Mosb. MossipHas macca. B3anMocCBs3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnueckue M XUMHYECKUE SIBIICHUS. XUMHYECKash peakuus u e€ NpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUsl, 3aMelIeHUsI, 0OMEHA).

Xumuueckuit IKcnepumenn:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, mpaBmwiaMu paboThl B JTA0OpATOpPHH W MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBONCTB
00pa3Ii0B HEOPTaHWYECKUX BEIECTB, HAOMIOICHHE (PM3HUSCKUX (TUIABJICHUE BOCKA, TAsTHUE JIbA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIMs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEYH,
MPOKAIMBAHNWE METHOUN MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) SBJICHUH, HaOII0IeH e
U ONHCAaHWE TMPHU3HAKOB IMPOTEKAHHUA XUMHUYECKMX peakuuid (pas3loxkeHwe caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auMojeicTBue kene3a ¢ pactBopoMm conu meau (II), m3ydenuwe cmocoOoB
pas3zieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OUYUCTKA TMOBAPEHHON CONM, HAOMIOJCHHE W ONHCAHHE
pe3yabTaTOB TPOBEJICHUS OMNBITA, WJUIFOCTPUPYIOMIETO 3aKOH COXPAHEHMs] MacChl, CO3/JIaHHE
MoJieIe MOJIeKy (IIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3ieMeHT U MpOCTOE BEMIECTBO.
Haxoxnaenue kucinopona B npupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunel. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
npoMbIUIeHHOCTU. KpyroBopoT kuciopoga B mpupoje. O30H — alioTpornHas MOIu(UKaIis
KHUCJI0pOJa.

TemmoBoit 3PPexT XUMHUYECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHUS, HK30- U
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »amemeHT W mpocToe BemiecTBO. HaxokneHue Bomopoja B TIPHUPOJE,
busznyecKrue 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Moutsipablii 00bEM Ta30B. Pacu€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBorcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacbllieHHBIE U
HEHACHIIICHHBIC PAcTBOpHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas 0Jsl BEIIeCTBa B
pacTBope. XUMHUECKUE CBOMCTBA BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanust Heopranuuecknx coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
cojeoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenkiarypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaos.



OcHoBanus. Kmaccudukamuss ocHOBaHWM: MIETOYM HW HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucnot. @uznyeckue ¥ XUMHYECKUE
cBoicTBa KUCNHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coseil. @usndeckue U XMMUYECKHe cBoicTBa cojeil. [lonydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIy KJIACCAMU HEOPIAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHNe COZEp KaHusl KUCIOpoa B BO3yXe, MOJlyueHue, coOupanue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aWMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IPEKpallleHusl ropeHus (moskapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHJOB U ONHUCAHHE MX CBOICTB, MOJy4YeHHE, cOOMpaHUE, paclno3HABaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojeiucTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEH PAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTaJulaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJII0JIEHUE M3MEHEHUs OKPACKM WHIMKATOPOB B PAacTBOPAax KHUCIOT W LIEJIOYEH, M3ydyeHUE
B3aumoyeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTallaMH,
pEaKuMii HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenue
KJIACChI HEOPTaHUYECKUX COCIUHEHUI.

Iepuoauyeckuii 3akon u Ilepuoguueckasi cucreMa xumuuyeckux djementos /. WU.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBble NONBITKY KJIACCU(PUKALINN XUMHUECKUX 3JIeMeHTOB. [IoHsATHE O rpynmax cXOJHbIX
HJIEMEHTOB (ILEJIOUYHBIE U IIEJTOYHO3EMENIbHbIE METaJUulbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCHIBI.

Ilepuognuecknii  3akoH. Ilepuoaguueckas cucrema XHMMHYECKHUX dJJI€MEHTOB [l
U. MenneneeBa. Koporkonepuonnas u JumHHonepuoanast ¢opmsl [leprnoandeckoil cuCTeMbl
xumuueckux oanemeHToB J[. WM. MengeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB aroMmHbIX szaep. M3oromsl. OnextpoHbl. CrpoeHune
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XuMUUecKux 3yeMeHToB [leproauueckoil cucTeMbl
J. W.Menneneea. XapakTepuCTHKa XMMHYECKOTO JJIEMEHTa II0 €ro IOJIOXKEHHIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJiiyca aTOMOB XUMUYECKUX DJIEMEHTOB, METAJUINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPyIIaM U Mepruoiam.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

XuMunyeckas CBSI3b. KoBanenrHas (monsipHast u HEMNOJISIpHAsT) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. llOHHAas CBs3b.

Crenenb okucienus. OKACIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccel okucaeHus
Y BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3I0oB BEUIECTB METAIJIOB U HEMETAJUIOB, B3aMMOJEWUCTBHE THIPOKCHIA
LIMHKA C pacTBOpPAaMHU KUCJIOT U ILEJIOYEH, NMPOBEIEHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKuil (TrOpeHUE, PEaKiuu pPa3ioKeHUs, COSTUHEHHUS).

Mesicnpedmemmuuie ceasu



Peanm3zanust MEXIpEeIMETHBIX CBSI3€H MPU M3YyYCHUH XMMHUU B 8 KIIACCE OCYIIECTBIISCTCS
4yepe3 HUCIOJIb30BaHME KakK OOIIMX €CTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ IOHSATHIA,
SIBIISTIOIIMXCSI CACTEMHBIMH JIJIS1 OTACTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1111e eCTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TCOPHS, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukamusi, TEePUOJUYHOCTh, HAONIOJIEHHE, OKCICPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJICIh, SIBJICHHE.

Odwusuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI, H30TOIIBI,
pPaZlMOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsj, BEIIECTBO, TeJIO0, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (DU3MUYECKHE BEJIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa.

[eorpadus: armochepa, ruapocdepa, MHHEpPAIbl, TOPHBIE MOPOJBI, IOJIC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKasi peaKust

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XHMMHMYECKUX JJIEMEHTOB /I
H. Menneneea. CtpoeHue aToMoOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB XUMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepronndeckoii CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMUMHUYECKON CBSI3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOW PEHMIETKHM M BHJA XMMHYECKON
CBSI3H.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB. XHMHYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakluid Mo pa3iuyHbIM IpHU3HAKaM (IO YHUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). JK30- U
OHAOTEPMUYECKUE PEAKIIMNH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o ckopoctu xumHuueckoill peakiuu. I[loHsTne 00 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U MOJIOKEHNE XUMHUECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 3ME€KTPOIUTHUECKON AMCCOLUALMM. DJIEKTPOJIUTBHI U HEIEKTPOIUTHL. KaTHOoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3jIMYHbIMU BHJAMHU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuil. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu moHHoro oomeHa. YcClIOBUSI MPOTEKaHUsSI peakluii MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEW B CBETE
MpeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJJIOB M HeMeTa/uioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpHUs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUMU OT BO3ACHCTBHS PA3IUUHBIX
(akTOpOB, UCCIEI0BaHUE NIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLUALNN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MaTEpUANIOB), IPOBEIECHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TMPHU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE



ocajika, BbIAEICHHE Tra3a, 00pa3oBaHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEeHHE, peaKUuu pPas3IoKEeHUs, COCAMHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakLUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIC
crernieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/Ia Ha OPraHU3M uesoBeka. BaykHelme Xi10puabl
U UX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapaktepuctuka 31aeMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(DUKALIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOoZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M creuududeckue). XHUMHUYECKHE pPEakluu,
JeKallue B OCHOBE HPOMBIIUICHHOTO croco0a IMOoydeHHUsl CepHO KucioTel. [lpumenenue
cepHOi KucinoTsl. CoJM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgpaT-uoH. Haxoxenue
ceppl U €€ COoeIMHEHUN B TMpuUpoAe. XUMHUYECKOE 3arps3HEHHME OKpYXKaloIeH cpeibl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLCHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHs. A30T, paclpoCTpaHEHHE B MpPHPOJE, (U3NYECKHE W
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (U3NUYECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUSA. A30THas KUCIOTa, €€ IOJIy4eHHE,
¢usznueckue M XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunpuyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yno0peHuit. XuMHU4YeCKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHHI.

OObmast xapaktepuctuka 3i1eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMu4eckue cBoicTBa. Ancopouus. KpyroBopot yrieposaa B mpupoje.
Oxcupapl yraeposaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJTyYeHHE U MPUMEHEHHe. JKOJIOTHUeCKHe MpoOsieMbl, CBsi3aHHbIe ¢ okcuaoM yraepona (1V),
TUIO0TE3a I100aJIbHOTO TOTEIUIeHHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MOJydeHHe M NpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX Yriepojaa
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJlax — M HX pOJM B KM3HU 4YelOoBeKa. MarepHalbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHUYECKUX COECIUHEHHMN.

Kpemunii, ero ¢Qusnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE W TPUMEHEHUE.
Coenunenuss kpemuusi B mpupoge. OOmme mpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEICHHE
KaYECTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpakaromue (U3N4YeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C 00pasliaMu XJIOPUIOB (TaJOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3umamMu cepbl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOIOJeHHe Tmpolecca OOyriauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUUYECKUX CBOMCTB pa30aBiIE€HHON CEpHOMU
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJIB30BaHUE BUEOMATEPHUATIOB), 00pa3iamMu a30THBIX U POCHOPHBIX yI0OpECHHUH,
[OJlyueHue, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAaKa, IPOBEJCHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUs U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KPUCTANIMYECKUX PEHIETOK aamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ras3a, MPOBEJCHUE KAYECTBEHHBIX peakuuil Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHMS, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJ1ady 10 Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajlibl M MX COeAMHEHUS

OOmass xapakTepUCTUKa XUMUYECKHMX DJEMEHTOB — METajlIOB Ha OCHOBAaHMHM HX
nonoxkeHus B [lepuoanueckon cucremMe xumuueckux sneMeHToB [[. 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEeKTPOXUMHUYECKUN psaJ HanpsokeHU wmerauioB. Du3nyeckrue U XUMHYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoOs! mosyyeHust MetamioB. [IoHsATHEe 0 KOPPO3MM METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MMPOMBIIILIICHHOCTH.

[Ilenoynble MeTaUIbL: MOJOkKEHNE B [leproanyeckoil cUCTEME XUMUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa, CTpO€HHE MX aTOMOB, HaXOXAcHHE B mpupoae. Pusmdyeckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[{eroyHO3eMeENbHBIE METAUIBl MAarHUW W KalblUi: moJokeHue B Ilepuonnueckon
cucreMe xumuueckux odiemeHToB . WM. MenneneeBa, cTpoeHue HMX aTOMOB, HAXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BaxxHeime coeanHeHus
KaJblMA (OKCUI, THIPOKCH, CON). ZKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: monoxeHue B Ilepuonnyeckoil cucTeMe XMMHYECKHUX 3jeMeHTOB [l
W. MenzeneeBa, CTpoeHHE aToOMa, HaxoOXXJIeHHE B mpupone. Pusznueckue U XUMHUYECKUE
CBOMCTBa amtoMUHMSA. AMGBOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHMSL.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XUMHYECKHX 3JIeMeHTOB /I
W. MengeneeBa, CTpoe€HHE aTOMa, HaxOXKJIE€HHE B npupone. Puznueckne M XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcu bl u conu xenesa (II) u xxenesa (II1), ux cocras, cBoiicTBa
Y TIOJIy4YECHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMud METaJIOB M CIJIaBOB, MX (PU3MUYECKMMM CBONCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHME BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJIEHCTBHS OKCHA KaJbIUs U HATPUs C BOAON (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJNb30BaHHE  BUIAEOMATEpHUaOB), IMPU3HAKOB  IPOTEKaHUS



KaYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllMs, alFOMUHUA, LUHKa, xene3a (II) u sxenesa
(I1), meau (II), HaOmroieHUE U OMHMCAHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUS,
KaJusl U KaJbliig (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOICTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHUJIA LINHKA, PELIEHUE 3KCIEPUMEHTAJIbHBIX 33Ja4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUSY.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa u Marepuainbl B MOBCEAHEBHON JKM3HU uYeloBeKa. besomacHoe HCIonIb30BaHHE
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomis Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arpsiI3HEHUE OKpY’Karollel cpeabl (MpeaebHas A0NyCcTUMas KOHLEHTpalus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Meswcnpeomemmnuwie céasu

Peanuzamus MexXnpeaMeTHBIX CBsI3el MpU M3YyYEHUH XUMHUU B 9 KJlacce OCYIIECTBIISIETCS
4yepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mme ecTecTBEHHO-HAYYHbIEC TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJOTHSI, MAaTEPHAIIBL.

Ouzuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBoOp, pacTBOPUMOCTb, KpUCTAJUITMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUSI, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3 161, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAJbHbIE YI00pEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELIECTBA.

['eorpadusi: armocdepa, rtumpochepa, MHHEpaIbl, TOPHbIE TOPOABI, IMOJIC3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS ITPOI'PAMMBLI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJABTaTBl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOINEro 0Opa3oBaHMs
JIOCTHUTAIOTCS B X0/1¢ 00YYEHHsI XUMHUHU B €MHCTBE y4eOHON U BOCIIMTATEIbHOM ISSITEIbHOCTH B
COOTBETCTBUHN C TpaaguIIMOHHBIMU pOCCI/If/iCKHMI/I CONUOKYJIbTYPHBIMHA n JAYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMHU, MPUHATHIMA B OOIIECTBE MpaBUJIaMH M HOPMaMH TOBEICHHS H
CIOCOOCTBYIOT MPOIIECCAM CAMOITO3HAHMS, CAMOPA3BUTHS M COIMATN3AIINH 00YYAFOTIIXCSL.

JIMYHOCTHBIE PE3YJIbTATBl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOU IMO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMpPCHUC OIlbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTPHOTHYECKOT0 BOCTTUTAHUSI:

[ICHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HaCJICauI0, ITOHMMaHUs 3HAYCHUS XUMHUYECKOU HAaYKH B JXWU3HHU COBPEMCHHOI'O O6HIeCTBa,
CIIOCOOHOCTH BJIaJETh JIOCTOBEPHOM HH(OpMAINUEH O MEePEeIOBBIX TOCTHKCHUAX M OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa U 00IIeCTRa,;

2) rpaskIaHCKOro BOCIIMTAHUS

MNpEACTaBJIICHHUA O COLOUAJIBHBIX HOpMax M IpaBUJIaX MCKIMYHOCTHBIX OTHOILIEHUHA B
KOJUICKTHBE, KOMMYHHKATHBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-



UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHUJIAX IEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JIeSITEIHOCTH MPH BBIMOJHEHUH y4eOHBIX, NTO3HABATEIBHBIX 3a/1a4, BBITOJHECHUN
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX ITPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOM y4yeOHOW AEATENbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
IIOBEJICHUE M IOCTYNKH CBOMX TOBapHIIed C MO3MLUU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS OCJIEICTBUM IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  IPEJICTaBICHMsT O  BEUIECTBE M  XMUMHYECKOM  peakuuw,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKM M COCTABIAIOLIME OCHOBY JJIS
NOHMMAaHMUS  CYIIHOCTM HayyHOW KapTHHBI MHpa, NPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AUMOCBA3AX YEJIOBEKA C IMPUPOAHOMN cpenoi, o poiu
XUMUH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA IOJYYEHHUE HOBBIX 3HAHUM 10 XUMHH,
HeoOXoauMble Uil OOBSCHEHUS HaOJI0laeMbIX IIPOLIECCOB U SIBICHUM, I1O3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYPbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEJIbHOM paboThI
C y4eOHBIMU TEKCTaMM, CIIPABOYHOH JUTEPaTypOW, NOCTYHMHBIMU TEXHHUYECKMMM CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTIUH;

WHTEpPEC K OOYUYEHHIO U TO3HAHHUIO, JIO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHONM M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTU KHU3HH, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10pPOBbIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENPUSATHE BPEIHBIX
NpUBbIUEK (YMOTPEOJICHHUS] aJKOTOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTH HpU OOpallleHMM C XUMHYECKUMH BEIECTBAMU B OBITY M pealibHOU
YKU3HU;

5) TpyaoBoro BocnuTaHusi:

MHTEpPEC K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil U Tpyaa pa3IuyHOro poja, yBaxeHHe K
TpyAy W pe3yibTaTaM TpPYIOBOW JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
NPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHBIM BBIOOp MHIMBUIYaJbHOW TpPAEKTOPUU
POJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHol mpodecCUOHATbHOW N1EeATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJJallTUPOBATHCS B MPO(eCcCHOHANBHOM cpefe;

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS:

HKOJIOTHUECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPHPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HM3MUECKOMY M TICUXHYECKOMY 3/J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellecTBaMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIFOEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4Yaemble NMPU HM3YYEHUH XUMHUH, JJIS pPEHICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIEeW IPUPOIHON CPENIOi, sl TIOBBIIIEHNS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX peleHus
MIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOIMUECKOTO MBILUIEHNS, YMEHHUSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHOW, KOMMYHUKATUBHON M COLIMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3YyIbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIM, THIOTe3a, (akT, cucTeMa,
MPOIIECC, IKCTIEPUMEHT U JIPYTOE.), KOTOPHIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O



LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (I1O3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOpbIE O0OecreuynBaroT (OPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble JJornueckue aeicTBus:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIIEHUS IPU OCBOECHHWU 3HAHUM:
pacKphIBaTh  CMBICA XMMHUYECKMX IOHATHM (BBIIENATH MX XapaKTepHble IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONB30BATh MOHATHS IS OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATb OCHOBAHHSA M KPUTEPUM I KiaccuuKaluu
XUMHUUYECKHX BEIIECTB U XMMHUYECKUX pEaKLUi, yCTAHABIMBATh PUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMU U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTMH), AEJ1aTh BBIBOJbI U 3aKIIIOUEHUS;

yMEHUE NPUMEHSATh B Ipollecce MO3HAaHUS MOHATHUS (IpeAMETHbIe M MEeTalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, IPe0Opa3OBHIBATH MIMPOKO
IpUMEHseMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKkass (GopMylna M ypaBHEHHE XHMHYECKOM peakiud — TpU pPEIIeHHH Y4eOHO-
IO3HABATENBHBIX 337a4y, C Y4YETOM OSTUX MOJENIBHBIX IPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKMA H3YyYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB H
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEUMS B U3yYAEMBIX IPOLECCAX U SIBICHUSX.

Ba3oBble ucciiegoBarebcKue 1eiCTBUA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KadyecTBE OCHOBBI Uil (POPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

npuoOpeTeHne OmblTa MO IUIAHMPOBAHUIO, OPraHM3allid W IMPOBEACHUIO YUEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJO0M Ipollecca, CAaMOCTOSTEIbHO TPOrHO3UPOBATh €ro
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OINbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHME BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
U GOpM MPEACTAaBICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAast IUTepaTypa
XUMHYECKOIO COJIEp)KaHMs, CIpaBOYHbIE TMOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHME IPUMEHATh Pa3JInYHbIE METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MHPOpPMALK U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS YUEOHBIX M MO3HABATEIbHbBIX 3a1a4
OnpeAeNéHHOr0 THIMA, MPUOOpPETeHHE OMbITa B 00JIaCTH HCIHOJIB30BaHUA HH(DOPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOIHH, OBJIaJIEHUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHGOPMALIMK U WUTIOCTPUPOBATH pEIIaeMble 3aJlaud HECIOKHBIMM CXEMaMH, JuarpaMMaMi,
apyrumu popmamu rpaduku U X KOMOUHAILUSAMU;

YMEHHUE HCMOJb30BaTh M aHAJIM3UPOBATh B Ipolecce yueOHOM U HCCleI0BaTEeNbCKOM
JEeSTeIbHOCTH MH(MOPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEB.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

yYMEHHUSl 3aJaBaTh BONPOCHl (B Xojae nauamora W (WJIM) JAUCKYCCHU) IO CYILECTBY
oOcyxnaeMoil TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;



YMEHUS IPEJICTABIIATH IMOJIyYeHHBIE PE3YJIbTaThl MO3HABATEIBHOM IEATEIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAIUI0 PE3yJbTAaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIEpUMEHTa (J1Ta0OpaTOPHOTO OMbITa, Ja0OpaTOpHOW pPabOTHI MO HUCCICIOBAHHIO CBOWMCTB
BEIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOI'O COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATECIBHOU M
UCCIIE/IOBATEIbCKON JICATENIBHOCTH TPH PEIICHHH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB M COTJACOBaHMs NO3HMIUN (0O0CYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBID», KOOPJAHHAIIUS COBMECTHBIX JICUCTBUMA, OMPE/ICICHIE KPUTEPHUEB O OIICHKE KauecTBa
BBITIOJITHCHHOU PabOThI U IpyTrue).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe 1eiiCTBHUS:

YMEHHE CaMOCTOSITEIBLHO ONPENETATh MENIN ACSITSIIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTH, BBIOMPATH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM NpU
BBIMIOJTHEHUH 3aJaHUl ¢ Y4E€TOM IIOJIy4eHHUsS HOBBIX 3HAHMA 00 H3y4aeMblX OOBEKTax —
BEIIECTBAX M PEAKIIMAX, OIICHUBATh COOTBETCTBHE IMOJIYYCHHOTO pe3yiIbTaTa 3asBICHHOHN IICIIH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yabTATOB [0 OCBOGHUIO  005A3aTENIBHOTO  COJEpPXKAaHMS,
YCTAHOBJICHHOTO JaHHOM (exnepanbHO pabouell MporpamMMoi, BBIIEISIOT: OCBOCHHBIE
oOydaroluMuCcs Hay4yHble 3HAHUS, YMEHHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHON 00sacTh «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHUIO HOBOTO 3HAHHUSA, €ro
MHTEpIIpETallMU, TPE0OPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 kjacce nmpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUAIOLIUXCSl YMEHUI:
pPacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX TOHATUN: aTOM, MOJEKYJa, XUMUUECKUN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOYKHOE BEILIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAsl aTOMHAas M MOJIEKYJSpHAas Macca, KOJUYECTBO BEIECTBA, MOJb, MOJISpHas
Macca, MaccoBasl JI0JIsI XMMHUYECKOrOo 3JIEMEHTAa B COEIUHEHUH, MOJISIPHBIA OO0BEM, OKCHJ,
KHCJIOTa, OCHOBAHHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIICHHs, XMMHYECKas
peakuusi, Ki1accudukanus peakuuil: peaklud COECTUHEHHS, PEaKlUu pasIoKEHUs, peakluu
3aMeIIeHus], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeII0BOi 3P deKT peakuuu,
AIpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAasl U HEMOJSIpHAs KOBAJECHTHAs CBs3b, MOHHAS CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBasi J10JIs BeIeCTBa (IIPOLIEHTHAs! KOHLIEHTPAllHs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHNN;
UCITOJIb30BaTh XUMHUECKYIO CHUMBOJHMKY JJIsi COCTaBlIeHHS (OpMyn BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEaKLNN;
OTpeNieNATh BaJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHUCICHUS
AIIEMEHTOB B OWMHAPHBIX COEAMHEHMSIX, MPUHAJIEKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUI XMMUYECKOHN CBSI3U (KOBAJEHTHAs! U HOHHAS) B HEOPIaHUYECKUX
COCIMHEHUSX;
packpbiBaTh cMbIca Ilepuoanueckoro 3akona Jl. 1. Menaeneesa: JeMOHCTpUPOBATh IIOHUMAHKE
NEPUOANYECKON 3aBHCHMOCTH CBOMCTB XMMHMYECKHX DJIEMEHTOB OT HUX TIIOJOXKCHHUS B



[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHs MacChl BELECTB, IOCTOSIHCTBA COCTAaBA, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONHUCBHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoil cUCTEMbl XMMHUYECKHX
AIIEMEHTOB: PA3JIMYaTh MOHATHUS «TJIaBHAs MoArpymnna (A-rpymnmna)» u «modounas noarpynmna (b-
rpymnmna)», Majable 1 00JIbIINe IEPUO/Ibl, COOTHOCUTh 0003HAYEHHUs1, KOTOPBIE UMEIOTCS B TaOIuIe
«llepmogmueckas cucrema xuMmuueckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHMCIOBBIMHU
XapaKTEepUCTUKAMHU CTPOEHMs aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj szapa, oOriee
YKCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BELIECTBA, XMMUYECKHE PEAKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3P DEKTY);
XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBONCTBA BELIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJAsl  ONMCAaHME INPUMEPAMHM  MOJEKYJISPHBIX  yYPaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHIX;

BBIUHCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MAcCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEeHTa 10 (opMyse COEeIMHEHMs, MAcCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
IIPOBOAMTDH PAcU€Thl 10 YPABHEHUIO XUMUYECKON PEAKIUY;

HOPUMEHATh OCHOBHBIC ONEpallUi MBICIUTEIBbHON JIeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
00001IeHne, CHCTEMATH3alNI0, KIIACCH(PUKAIINIO, BBISIBICHUE MPUYHMHHO-CIICICTBEHHBIX CBS3EH
— JUISl U3YYEHHUsS! CBOICTB BEIIECTB M XMMHUYECKHX PEaKIHi, eCTeCTBEHHO-HAYYHbIE METO/bI
MO3HAHUSI — HaONIO/IEHUE, UW3MEpPEHUE, MOJEIMPOBAHUE, OHKCIEPUMEHT (pealibHblili U
MBICJICHHBIN );

CJIEZIOBATh MPaBWJIaM TIOJIb30BAHUSI XUMHUUECKOW MOCYI0i 1 1abopaTopHBIM 000pyIOBaHUEM, A
TaKXe MpaBuiiaM OOpallleHHsI C BEIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSAMU IO BBIIOIHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(BomoOposa M KHUCIIOpPOJia), NMPHUTOTOBJICHUIO PACTBOPOB C OMNpEeAENEHHONW MaccOBOM aosieit
pacTBOPEHHOTO BELIECTBA, IUIAHUPOBaTh W MPOBOJUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB WIEJOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JIAKMYC,
dbenondTanenH, METUJIOPAHXK U JPYTHE).

K koHiy oOydeHus B9 KJjacce nmpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX IOHATHN: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHWOH, IIPOCTOE  BELIECTBO,  CIOKHOE  BEUIECTBO,  BAJECHTHOCTb,
JJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHMCIICHMs, XUMHYECKas peakuus, XUMUYECKas CBs3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIIPHBIH 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTHYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKOoe
paBHOBecHe, oOpaTHMMble M HEOOpaTUMBbIE pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTb, XUMUYECKasi CBS3b (KOBAJIEHTHAs, MOHHASI, METAJUIMUECKast), KpUCTaNIndecKas
pemeTka, KOppO3Ws METajluIOB, CIUIaBbl, CKOPOCTb XUMHUYECKONM pEaklUMH, IPEIEIbHO
nonycrumas koHueHnTpanus I1/1K Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUM U IIPUMEHSATD OTU MTOHATUS [IPU
ONMCAHUU BELIECTB U UX MPEBPALLECHNN;
UCIIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHMKY JJIsi COCTaBlIeHHS (OpMyn BEIECTB U ypaBHEHUH
XUMHYECKUX PEaKIUi;
OIPENENATh BAJICHTHOCTb U CTEIECHb OKHUCIICHHS XUMUYECKHUX DIEMEHTOB B COEIUHEHHUAX
pa3IMYHOTO COCTaBa, NPUHAJIEKHOCTb BEHICCTB K ONPEACIEHHOMY KJIACCy COCOUHEHHUM 110
dopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTaHUUYECKUX



COEIMHEHUSX, 3apsil MOHA M0 XUMHUYECKOW (popMyiie, Xxapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona /[I. M. MenneneeBa M 1E€MOHCTpUPOBaTh €ro
NOHMMAaHME: OIMCHIBaTh W XapakTepu3oBaTh TabnuuHyro (opmy I[lepuoamueckolr cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «o0oyHast
noarpynna (b-rpymnma)y», maneie u OoibIIMEe NEPUOIBI, COOTHOCHTH 0003HAUYEHUS, KOTOpHIE
UMEIOTCA B IMEPUOAMYECKONW TalyuIe, C YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sAapa, oOlee YUCIo JIEKTPOHOB M pacIpeesieHHue uX
I10 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIUHEHUM B Ipelenax MajblX INEPUOA0B U IVIABHBIX MOATPYII C YYETOM CTPOCHUS MX
aTOMOB;

KJIaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPIraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B PEaKUUU BEIIECTB, IO TEIUIOBOMY H(PQEKTy, Mo
U3MEHEHUIO CTENICHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHeUU(UUYECKHEe XUMHUYECKHE CBOMCTBAa MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/Ias ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALINN KUCIIOT, 1IEI0Ye U COJIEeH, MTOJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIO0 OOMEeHa, YPaBHEHUS PEaKLMH, MOATBEPHKIAIOLIINX
CYILIECTBOBAaHHE FEHETUUECKOM CBSI3U MEX/ly BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA TOCPEICTBOM COCTABJICHHUS
AIIEKTPOHHOTO OanaHca TUX PEaAKIINi;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BOZMOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEJUHEHHs, MAacCOBYIO JOJIO BELIeCTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroAaTh MpaBuiia MOJb30BAHNUS XUMUYECKOW MOCY/I0M M 1ab0opaTOpHbIM 00Opy/IOBaHUEM, a
TaKXe MpaBujia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH 1O BBITOJIHEHHIO
71a00paTOPHBIX XUMHYECKHX OINBITOB MO IOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILLECTB
(aMMHaKa U yTIeKUCIoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMHUI-, MOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  MOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEpPAllUi MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEeMAaTU3aINI0, BBIBJICHUE MPUUYUHHO-CIEJCTBEHHBIX CBsI3el — I U3y4YeHMS
CBOMCTB BEUIECTB W XHWMHUYECKHUX pEaKIMi, €CTeCTBEHHO-HAY4YHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasIbHbINA U MBICIICHHBIH ).



3. TEMATUYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KomnnuectBo yacos ‘ DnexTpoHHbIe (U POBLIE)
n/m Bcero| Kourponsnsie || IlpakTnueckune 00pa3oBaTENBHbIE PECYPChI
paboThI paboTbI
‘Pas):[e.n 1. ITepBoHaYaTbHbIE XUMHYECKHE MOHATHUS
1.1 || Xumust — BaxkHast 00J1aCTh €CTECTBO3HAHUS U IIPAKTUICCKOM 5 2 bubnmnoreka [HOK
JIeSITeIIbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c
1.2 |BemecTBa 1 XUMHYECKHE PEAKIIUU 15 1 bubnmnoreka LHOK
https://m.edsoo.ru/7f41837¢c
‘I/ITOFO 0 pasaeny H 20 H
‘Pa?.)le.ﬂ 2. BaxxHeiimme npeacTaBUTe/ M HEOPraHNYECKUX BellleCTB
2.1 |Bozoyx. Kucnopon. [lonstue 06 oxcumax 6 bu6mmoteka LIOK
https://m.edsoo.ru/7f41837¢c
2.2 |Bomopon.lloHsTHe 0 KHCTOTaX U CONSIX 8 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
2.3 |Bona. PactBopsl. [loHsITHE 06 OCHOBaHUSIX 5 1 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTMHEHHUN 11 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

Hroro no pasneny H 30 H

Paznen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. U. MenaesneeBa. CTpoenue arToMoB. XUMHYECKasl CBA3b.
OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIE PEeAKINH

3.1 |[lepuoanyeckuii 3akoH u [lepuoauueckas cucrema 7 bubmuorexa [IOK
xumudeckux 3aementoB JI. M. Menneneesa. CtpoeHue atoma https://m.edsoo.ru/7f41837c

3.2 |[Xumnueckas cBA3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHEIE 8 1 bubanoreka LJOK
peakuuu https://m.edsoo.ru/7f41837c

Wroro no pazneny 15 bu6muoreka [JOK
https://m.edsoo.ru/7f41837¢c
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Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI ‘ KonmuaectBo yacos ‘ DnekTpoHHbIE (LUPPOBHIC)
n/m Bcero| Kourponsnsie || IlpakTnueckune 00pa3oBaTENBHbIE PECYPChI
paboThI paboTbI
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
IOBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 [ 5 |
9 KUIACC
Ne HanmenoBanue pa3zneinos 1 TeM IPOrpamMMel ‘ KonnuecTBo yacos OnexrponHbie (TU(POBLIC)
n/n Bcero| KontposbHbie [IpakTryeckue 00pazoBaTeNbHbIEC PECYPCHI
paboThI paboThI
Pa3nes 1. BemecTBo M XMH4yeckne peakuun
1.1 |[loBTOpeHnue u yriayOieHne 3HaHUN OCHOBHBIX Pa3/IeoB ) 1 bubnmnoreka HOK
Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEeaKLUi 4 bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636
1.3 ||QnekTponutnyeckas auccouuanus. XuMHUECKUE peaKkiiy B 8 1 1 bu6muoreka [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
‘I/ITOFO 10 pasjeny H 17 H
‘Pa311e.11 2. HemeTa/uibl M MX COeIMHEHHS
2.1 ||O0mIast xapaKTepUCTHKA XUMHUECKUX dJIeMeHTOB VIIA- 4 1 bubmuoreka [JOK
rpynisl. ['agorexs https://m.edsoo.ru/7f41a636
2.2 ||OOmrast XapaKTepUCTHKA XUMHYECKHX 3JIeMeHTOB VIA- 6 bu6muoreka [JOK
rpynmsl. Cepa u e€ cCoOeTMHEeHUs https://m.edsoo.ru/7f41a636
2.3 ||O0m1ast xapaKTepUCTHKA XUMHUUYECKUX 3JIEMEHTOB VA- 7 1 bubmuotexa [OK
rpymmbl. A30T, Pocop U UX COCAMHEHHUS https://m.edsoo0.ru/7f41a636
2.4 ||OOmnrast XapaKTEpUCTHKA XUMHYECKHX 3JIeMeHTOB [V A- 8 1 2 bu6muoreka [JOK
IpynIbl. YTIepoa U KpEMHHUH U UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny H 25 H
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Ne HanmeHnoBaHMe pa3/ielioB B TEM MPOTPAMMBbI KonmgectBo yacoB ‘ OnekrpoHHbIe (1I(POBEIC)
n/m Bcero| KonTponsHbie [IpakTHyeckue 00pa3oBaTENBHbIC PECYPChI
paboThI paboThI
‘Pawe.ﬂ 3. MeTaJliIbl M UX CO€THHEHHUS
3.1 ||O0mme cBolicTBa METAJIOB 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 ||Baxueiimmre MeTamIbl K X COCIUHEHUS 16 1 2 bubnunoreka LIOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 20 H
‘Pamen 4. XuMus ¥ OKpYy Kaouas cpeaa
4.1 |BemecrtBa u MaTepuabl B )KM3HU Y€IOBEKa 3 Bbu6moreka [JOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pazjeny H 3 |
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
(OBLIEE KOJMYECTBO YACOB I10 [TPOTPAMME | 68 | 4 [ 7 [
INOYPOYHOE INJTAHUPOBAHHUE
8 KJIACC
Ne Tema ypoxka KomnuecTBo vacos ‘ [Hara OneKTpoHHbIE HU(POBBIE
n/m Beero| Kontpomshere || Mpaxriueckue || H3YieHHS o0pazoBaTeIbHbIE PECYPChI
paboTHI paboThI
1 [Tpenmer xumuu. Ponb XuMuu B xKU3HU yeioBeka. Tema | 1 bubanoreka [JOK
U BEIIeCTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTHE 0 METONAX MO3HAHUSA B XUMUH 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 [TpaxTuueckas padota Ne 1 «IIpaBuia paboTs B 1 bubnuorexa [JOK
nabopaTopuu U NMPUEMBI 0OpaleHHs ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTPOHHBIE UPPOBHIC
n/n Beero| Kontpomsasre || [paxtiueckue || H3YueHUA o0pazoBaTeNIbHBIE PECYPCHI
paboThI paboThI
4 Uucrele BemecTBa U cMecu. CriocoObl pa3eneHus 1 bubmmoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
) [TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceii (Ha 1 bubmmoreka [IOK
IpHUMEPE OYUCTKH ITOBAPCHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUECKUX || 1 bubnnorexa [HOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOKHBIE BEUIECTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2d50
10 |3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XMUMHUCCKAS 1 bubnuotexa [JOK
dopmyna. BareHTHOCTh aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
DIIEMEHTOB
11 ||OTtHOCUTenbHas aToMHas Macca. OTHOCHTEIbHAS 1 bu6nmoreka [JOK
MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 |[MaccoBas J0Jis1 XUMHAYECKOT0 PJICMEHTA B COCTMHCHUHN 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c
13 |[KonuuecTBo BemecTBa. Monbs. MonsipHast Macca 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d5230
14 | ®usnyeckre M XUMHUYSCKHUE SABJICHUSA. X UMHUUYECKAs 1 bubmuorexa [JOK
peaKius https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Haku U ycaoBHs MPOTEKAHUS XUMHUYECKHX 1 bubnnorexa [JOK
peakuui https://m.edsoo.ru/ff0d3al16
‘16 HSaKOH COXPaHEHHUs MacChl BENIECTB. XUMUYECKUE H 1 H H H HBI/I6JII/IOTeKa [HOK
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTPOHHBIE UPPOBHIC
/1 Beero| Kontpomsasre || [paxtiueckue || H3YueHUA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
| |yparuenus I | |https://m.edsoo.ru/ff0d3b88
17  ||BerunciaeHus KOJIHMYECTBA, MACChHI BEISCTBA I10 1 bu6mmoreka [IOK
YpaBHCHHSIM XUMUYCCKUX PEaKI[Hii https://m.edsoo.ru/ff0d5708
18 |[Kiaccudukamnusi XAMUYIECKUX PEAKINH (COSTUHEHUS, 1 bubnuorexa [JOK
pasIoKEHUs, 3aMeIIeHuUs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JJoMOHOCOB — y4€HBII-3HIUKIIONEIUCT. 1 bu6mmoreka [IOK
O0001IeHIE U CHCTEMATH3AITUS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 |[KontponwsHas padota Nel mo teme «BemectBa u 1 1 bubnnoreka [JOK
XUMHYCCKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 || Bo3myx — cmech razoB. CocraB Bo3ayxa. Kucnopoq — || 1 bubnnorexa [HOK
QJIEMEHT U TIpocToe BeniecTBO. O30H https://m.edsoo.ru/ff0d448e
22 | ®Pusnyueckue U XMMHUYECKHE CBOWCTBA KMCI0Opoaa 1 bubnuoreka [IOK
(peakiuu OKUCIeHUsI, Topenue). [TousaTre 00 okcuaax https://m.edsoo.ru/ff0d4614
23 ||Crioco6b! mosyueHus KUcaopoa B 1a00paTopuu U 1 bubnuoreka [IOK
pOMBIIUIeHHOCTH. [IpuMeHeHre Kucmopoa https://m.edsoo.ru/ff0d497a
24 || TermoBoii 3¢ (eKT XUMUIECKOH peaKIuu, TIOHSITHE O 1 bubnnorexka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
DHJIOTEPMHUYECKUX PEAKIUIX
25 ||TorumBo (He(Th, yroib U METaH). 3arpsi3HEHHE 1 bubnnoreka [JOK
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 |[[Ipaktuyeckas padora Ne 3 mo teme «[lomydenue u 1 1 bubmmoreka [IOK
coOupaHHe KUCIOPO/ia, U3YUYEHUE eT0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
27 || Bomoponx — 37€MEHT M POCTOE BELIECTBO. 1 bubnuorexa [IOK
HaxoxneHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 ||Du3mdyeckue U XUMHYECKHAE CBOMCTBA BOJAOPO/IA. 1 bu6mmorexa [IOK
[TpumeneHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTPOHHBIE UPPOBHIC
/1 Beero| Kontpomsasre || [paxtiueckue || H3YueHUA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
29 |[[ToHsATHE O KHCIOTAX U COJIAX 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 ||CrocoOsl momyueHus BOIOpoaa B 1aboparopuu 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[[Ipaktuueckas padora Ne 4 o teme «Ilonydenue u 1 1 bubnnoreka [JOK
coOMpaHue BOAOPO/Ia, H3YUCHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 || MonspHsiii 00bEM ra30B. 3aK0OH ABOTAAPO 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0d542e
33 ||Beruucnenus o0béMa, KOJIUYECTBA BEIISCTBA T'a3a 110 1 bu6mmoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 |Beruucnenus 065EMOB ra3oB M0 YPaBHEHUIO PEaKLIUU 1 bu6mmoreka [IOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUI Ta30B https://m.edsoo.ru/ff0d5708
35 ||Du3mdyeckue U XUMHUYECKHAE CBOMCTBA BOIBI 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d587a
36 ||CocraB ocHoBaHuii. [loHsATHE 00 MHAMKATOPAX 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 ||Bona xak pactBoputens. HachilieHHbIe U 1 bubnuoreka [IOK
HEHACBIIICHHBIC PACTBOPHL. MaccoBast 10JIs BEIIECTBA B https://m.edsoo.ru/ff0d5b40
pacTBOpe
38 |[[IpakTtuueckas pabora Ne 5 mo teme «IIpuroroBienue 1 1 bubnuoreka [IOK
pPacTBOPOB C OMNPEIEIEHHON MaCCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 |[KontpomsHas pabota Ne2 o teme «Kwucmopo. 1 1 bubmmoreka [JOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 ||Okcugsl: cocTaB, KiaccupUKalys, HOMEHKIIaTypa 1 bu6nmoreka [JOK

https://m.edsoo.ru/ff0d664e
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTPOHHBIE UPPOBHIC
/1 Beero| Kontpomsasre || [paxtiueckue || H3YueHUA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
41 |[IlomyueHue U XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 bubmmoreka [IOK
OCHOBHBIX U aM(POTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42  ||OcHoBaHus: cOCTaB, KiJaccu(uKanus, HOMEHKIIATypa 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d67ca
43  |IlomyuyeHue U XMMHUYECKHE CBOMCTBA OCHOBAHMIA 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca
44  ||[KucnoTsl: cocTa, Kiaccu(pUKanys, HOMEHKIIATypa 1 bubnnorexa [HOK
https://m.edsoo.ru/ffOdfee2
45 |llomyueHue U XUMUYECKHUE CBOMCTBA KUCIIOT 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOdfee2
46  ||Conu (cpeaHue): HOMEHKIATYpa, CIOCOOBI MOTy4YEeHUS, 1 bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47  |[IIpaktuueckas padota Ne 6. Penienue 1 1 bubnnorexka [JOK
OKCTIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI
48 |['enermueckas cBsi3b MEXKIY KJlaccaMM HeopraHudeckux || 1 bubnuoreka [IOK
COeMHEHU I https://m.edsoo.ru/00ad9a50
49 ||O60061IIEHNE ¥ cUCTEMATU3AIMs 3HAHUN 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2
50 |[KontponsHas padora Ne3 o teme "OCHOBHBIE KJIaCCh 1 1 bubnuoreka [IOK
HEOPraHUYECKUX COeTUHEHUIT" https://m.edsoo.ru/00ad9ela
51 ||[IepBble MOMBITKH KJIACCU(PUKALIUN XUMHUUECKUX 1 bubmuorexa [IOK
91eMeHTOB. [ToHSATHE 0 IPyIIax CXOJHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52  |[[lepnommueckuii 3akoH u [lepuoamueckas cucrema 1 bubnnorexa [JOK
XUMHYecKuX diaeMeHToB JI. Y. Menaeneena https://m.edsoo.ru/00ada52c
‘53 HHepI/IOI[LI, TPYIIbI, TOATPYIIIbI H 1 H H H HBI/I6JII/IOTeKa [HOK
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No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DIIEeKTPOHHBIE UPPOBHIC
/1 Beero| Kontpomsasre || [paxtiueckue || H3YueHUA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
L [ [ I | Inttps://m.edsoo.ru/00ada52c
54  ||Ctpoenue atomoB. CocTaB aTOMHBIX sifep. M30Toms 1 bubmuorexa [JOK
https://m.edsoo.ru/00ada342
55  ||CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubnuorexa [JOK
[Tepuoauueckoii cucremsl /1. . MennesneeBa https://m.edsoo.ru/00ada6bc
56 || XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA I10 €T0 1 bubnnoreka [JOK
nojoxenuto B [lepuomuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 ||3nauenue Ilepuoauyeckoro 3aKoHa ajisi pa3BUTHS 1 bubnuorexa [JOK
Hayku U npakTukd. J[. . MeHaeneeB — y4EHbIH, https://m.edsoo.ru/00ada96e
Nearor U rpakJaHuH
58 ||[9MeKTpoOTPHUIATETLHOCT ATOMOB XHMHUECKUX 1 bubnuotexa [JOK
DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 |[MonHas XxuMHYeCKas CBS3b 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
60 |KoBaseHTHas moJsipHas XUMHYECKas CBSI3b 1 bubnuoreka [IOK
https://m.edsoo.ru/00adaab8
61 |KoBaseHTHAs HEMOISIPHAST XUMHUYECKAsl CBS3b 1 bubnnoreka [JOK
https://m.edsoo.ru/00adaab9
62 ||CtencHb OKHCIICHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
63 ||OkucnIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU 1 bubmuorexa [IOK
https://m.edsoo.ru/00adb076
64 ||OxuciuTe N U BOCCTAHOBUTEIH 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb076
‘65 HKOHTpOJ‘IBHaﬂ pabota Ne4 o reme «CTpoeHue aToma. H 1 H 1 H H HBI/I6JII/IOTeKa [HOK
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No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DIIEeKTPOHHBIE UPPOBHIC
n/n Beero| Kontpomsasre || [paxtiueckue || H3YueHUA o0pazoBaTeNIbHBIE PECYPCHI
paboThI paboThI
| |Xumuueckas casze» [ [ [ | |https://m.edso0.ru/00adb486
66 ||Pe3epBHbIil ypok. OO00IICHHE U CHCTEMATH3AIIH 1 bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/00adb33c
67 |[Pe3epBHBIN ypok. O000IICHNE U CHCTEMATH3AITHS 1 bubnuorexa [JOK
3HaHU https://m.edsoo.ru/00ad9ch?2
68 |[Pe3epBHbIil ypok. O000IIEHNE U CUCTEMATH3AIUS 1 bu6mmoreka [IOK
3HaHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4 Draggable item 1798824407 was dropped over
droppable area 1798824412
9 KVIACC
Ne Tema ypoka KonngectBo yacos ‘ Hata DneKTpoHHbIe U(POBBIE
n/n Beero|| KontponbHbie || Ipaxtiueckue || H3YIEHHS o0pazoBaTenbHBIE PECYPCHI
paboThI paboThI
1 |[lepuoaunueckuii 3akoH. [lepnoanueckas cucrema 1 bubnuoreka [JOK
XUMUYECKHX d5eMeHToB J]. . Menneneena https://m.edsoo.ru/00adb59e
2  |[3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XMMUYECKHX 1 bubmuoreka [JOK
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 || Knaccudukanus u HOMEHKIATypa HEOpraHU4YeCcKuX BemecTs| 1 bubmuoteka [IOK
https://m.edsoo.ru/00adb7e2
4 ||BUIbl XUMHYECKOW CBSI3M U THUITBI KPUCTATNTMYECKHIX 1 but6mmoreka [IOK
pemeéToK https://m.edsoo.ru/00adbac6
5 ||[KontpomsHas padorta Nel o Teme «IloBTOpenue u 1 1
yriryOJeHre 3HaHUI OCHOBHBIX pa3/elioB Kypca 8 Kiaccay
6 |[Kimaccudukamnust XUMHUYECKHX PEaKIUil 10 pa3InyHbIM 1 bubmuoteka [IOK
pU3HAKaM https://m.edsoo.ru/00adbcb0
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No Tema ypoxa KonnuectBo yacoB ‘ Jara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrponsmbie || ITpaktuueckue || H3YueHUA o0pazoBaTeNnbHBIE PECYPChI
paboThI paboThI
7 ||[TonsTue o ckopocTu XuMHUecKoil peakuuu. Ilonarue o 1 Bu6muoteka [JOK
TOMOTCHHBIX U T€TEPOrCHHBIX PEaKIUAX https://m.edsoo.ru/00adbe9a
8 |[IlonsiTHe o xuMuyecKoM paBHOBecud. DakTopsl, Biusonme | 1 Bu6muoteka [JOK
Ha CKOPOCTh XUMHUYCCKOU PEAKIIUU M MOJOKCHHE https://m.edsoo.ru/00adc28c
XUMHAYECKOTO paBHOBECHS
9  ||OkuCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 bubmmoreka [JOK
https://m.edsoo.ru/00adcade
10 ||[Teopwus anekTponuTHIecKoi nuccoranui. CHIIbHBIE U 1 bu6nmorexa LIOK
cl1a0bIe IIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 |[MonHble ypaBHEHHS peaKuit 1 bubnnorexa [JOK
https://m.edsoo.ru/00add448
12 |[XuMu4ecKHe CBOMCTBA KUCIIOT U OCHOBAHHII B CBETE 1 bubanoreka LIOK
MPEJCTABICHUI 00 3JIEKTPOIUTHUECKOM JUCCOIHAITH https://m.edsoo.ru/00add5d8
13 | Xumuueckue cBOHCTBaA coJieil B CBeTe MpeJICTaBlIeHUI 00 1 bubmuoreka [IOK
AJIEKTPOJIUTHICCKOM TUCCOIHAIINN https://m.edsoo.ru/00add8b2
14 |IlonsTue o ruaposU3e cCoien 1 bubmuoteka [IOK
https://m.edsoo.ru/00add9d4
15 (|OGobmenue u cucTremMaTr3aIys 3HaHUI 1 but6mmoreka [IOK
https://m.edsoo.ru/00addd12
16 |[IpaxTuueckas padota Ne 1. «Pemenue sxciepuMeHTanbHbIX || 1 1 bubmuoreka [IOK
3a1au» https://m.edsoo.ru/00addbfa
17 |KonTposbHas padoTa Ne2 mo Teme «IeKTpOIuTHYECKAs 1 1 bubmuoreka [JOK
JHMCCOIMANNS. XMMUYECKUE PEAKIIUK B PACTBOPAX)» https://m.edsoo.ru/00addecO
18 ||O0mas XxapakTepuCTHKA raJIOTeHOB. XMMHUYECKHE CBOHCTBA 1 bubnuotexa [JOK
Ha MpUMepe XJIopa https://m.edsoo.ru/00addfe2
‘19 HXJIOpOBOI[OpO,I[. ConsgHas KucJIoTa, XUMAYECKHE CBOMCTBA, H 1 H H H HBHGHI/IOTeKa 1HOK
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No Tema ypoxa ‘ KonnuectBo yacoB ‘ Jara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrponsmbie || ITpaktuueckue || H3YueHUA o0pazoBaTeNnbHBIE PECYPChI
paboThI paboThI
‘ HnonyquHe, IPUMCHEHHE H H H H Hhttps://m.edsoo.ru/OOade104
20 |IIpakTuyeckas pabora Ne 2 o Teme «IlomyueHnue coystHOM 1 1 bubnuotexa [JOK
KHCJIOTHI, N3y4YEHHUE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 |[BerumicieHHs M0 YpPaBHEHHUSIM XUMUYECKHUX PEaKIIi, €CITn 1 bubnmnorexka HOK
OJIMH M3 PEarcHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488
22 ||O6mas xapakTepucTrka 31eMeHToB VIA-rpymnbl 1 bubnmnoreka [HOK
https://m.edsoo.ru/00ade64a
23 ||AnnoTtponHsie Moaupukanuu cepbl. Haxoxnenue ceppi me€ | 1 bubnmnoreka [HOK
COEIMHECHUH B IpUpOJie. XMMUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 ||CepoBomiopo, CTpoeHHE, (GPU3MICSCKHE U XUMHUECKUE 1 bubnuorexa [IOK
CBOMCTBa https://m.edsoo.ru/00ade802
25 ||Oxcunsl cepbl. CepHas KUCIOTa, (pU3NYecKHe U Xxumuueckue | 1 bu6muoreka [JOK
CBOMCTBa, MPUMEHEHUE https://m.edsoo.ru/00adea28
26 |[XuMHYeCKHEe peaKllnu, JIeKaIlue B OCHOBE IPOMBIIIICHHOTO|| 1 bu6muoreka [JOK
croco0a MoJTy4eHUs] CEPHOM KUCIOThL. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY)KAIOLIEH cpeibl COEMHEHUSMU CEPbI
27 |[BelurcieHre MaccoBOM JOJIM BbIX0J1a MMPOJYKTA PEAKLIUU 1 bu6muoreka [JOK
https://m.edsoo.ru/00adec8a
28 ||O0mIas xapakTepucTHKa MIEMEHTOB VA-Tpymibl. A30T, 1 bubnuoreka [JOK
pacmpocTpaHeHue B pUpoje, Gu3ndeckre u XUMHIECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 ||AMMuak, ero puzMYECKUe 1 XUMUYECKHE CBONCTBA, 1 bubnunorexa LIOK
MOJIyYEHHE U TPUMEHECHHUE https://m.edsoo.ru/00adf004
30 |[[Tpaktuueckas padota Ne 3 mo Teme «Ilomydenne ammuaka, 1 1 bubmmoreka [IOK
U3yYEHHE €ro CBOHCTBY https://m.edsoo.ru/00adf180
‘31 HA30THa$I KHCJI0Ta, €€ (PU3NYecKre U XMMUYECKUE CBOMCTBA H 1 H H H HBHGHI/IOTeKa 1HOK
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1 UX COCIUHCHUS)

No Tema ypoxa KonnuectBo yacoB ‘ Jara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrponsmbie || ITpaktuueckue || H3YueHUA o0pazoBaTeNnbHBIE PECYPChI
paboThI paboThI

| [ |Inttps://m.edsoo.ru/00adf306 |

32 ||Mcnosb30BaHUE HUTPATOB U COJICH aMMOHHUSI B KAYECTBE 1 bubnuotexa [JOK
MHUHEPAJIbHBIX yI0OpeHHid. XUMUUECKOE 3arps3HeHHe https://m.edsoo.ru/00adf518
OKpYIKaroIIel Cpeibl COSIMHEHUSIMU a30Ta

33 || D@ochop. Oxcun dhocdopa (V) u pochopnas kuciora, 1 bubnnorexa [JOK
bu3MUeCKre 1 XMMUYECKHE CBONCTBA, MOTYYCHUEC https://m.edsoo.ru/00adf68a

34 |Hcnoms3oBanue pocdaToB B KAUECTBE MHHEPATBHBIX 1 bubmmoreka [JOK
ynoOpeHuii. 3arpsisHeHHe PUPOIHON cpebl hochaTamu https://m.edsoo.ru/00adfc20

35 ||Yrmepon, pacnpocTpaHeHue B mpupoje, pusndeckue u 1 bubmmoreka [JOK
XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c

36 |Okcunsl yraepoaa, ux Gpuandeckue U XuMHUecKue cBoiicTpa.| 1 bu6nmorexa LIOK
DKOJIOTHYECKHE TPOOIIEMBI, CBSI3aHHBIE C OKCHUIIOM YTJIepoa https://m.edsoo.ru/00adfebe
(Iv)

37 ||YrolbHas KUCIOTa U €€ COJIH 1 bubnmorexa LIOK

https://m.edsoo.ru/00ae006¢

38 |[[Ipaktuueckas padota Ne 4 o reme "[lomyuenue 1 1 bubmuoteka [IOK
yrieKkuciioro raza. KadecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

39 |[IlepBoHavanmbHBIE MOHATHS 00 OPraHUYECKUX BellecTBax Kak|| 1 bubmuoteka [IOK
0 COEJMHEHUAX yriiepoja https://m.edsoo.ru/00ae054e

40 |KpeMHHU# 1 €ro COeTMHEHUS 1 bu6muoreka [JOK

https://m.edsoo.ru/00ae080a

41 |IIpaktuyeckas padora Ne 5. Pemenue sxkcrepuMeHTalIbHbBIX 1 1 bu6muoreka [JOK
3aa4 1o teMe «BaxkHelIe HEMETAJUIBL U UX COEIUHEHUS» https://m.edsoo.ru/00ae0bf2

42 |KontponbHas padora Ne3 o teme «Bakneitmue nemetambl | 1 1 bubmuoteka [IOK

https://m.edsoo.ru/00ae0e18
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No Tema ypoxa KonnuectBo yacoB ‘ Jara DNeKTpOHHBIC IU(PPOBHIE
/1 Beero| Konrponsmbie || ITpaktuueckue || H3YueHUA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
43 ||OO6miast xapaKTepUCTUKA XUMUYECKUX FJICMEHTOB — 1 bubmmoreka [JOK
MeTa/UI0B. MeTa/uinyecKast CBI3b U METaInIecKast https://m.edsoo.ru/00ae103e
KpUcCTaJUIM4ecKas pemérka. Gusnyeckue cBONUCTBA
METaJJIOB
44 | XuMuuyecKkue CBOMCTBAa METAIIOB. DJIEKTPOXUMUYECKUH pan || 1 Bu6moteka [IOK
HAMPsOHKEHUI METaJIOB https://m.edsoo.ru/00ae1156
45 ||O6mue criocoObl monydeHus MeTaioB. CIiiaBbl. 1 bu6nmorexa LIOK
BbrurcieHus mo ypaBHEHUSIM XUMUUECKUX PEAKIUHl, €CITH https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COAEPKUT MPUMECH
46 |[IToHsTHE O KOPPO3UU METAIIIOB 1 bubnnorexa [JOK
https://m.edsoo.ru/00ae1278
47 |[IlemouHbIE METAILIBI 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae14b?2
48 ||Okcuabl ¥ TUAPOKCUIBI HATPUS U KAJTHS 1 bubanoreka LIOK
https://m.edsoo.ru/00ae14b2
49 |[[IlemouHO3EeMENbHBIC METAJUIBI — KAIBITUH U MarHUM 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae15e8
50 |Bakneiimme coeIUHEHUS KaJIbIIH 1 bu6nmorexa LIOK
https://m.edsoo.ru/00ae15e8
‘51 ‘O606H1€HI/I€ Y CUCTEMaTH3alMs 3HAHUI H H H ‘ H
52 ||’ K&cTkoCTh BOJBI U CIIOCOOBI €€ yCTpaHSHUS bubnuotexa [JOK
https://m.edsoo.ru/00ae1886
53 ||[IpakTuueckas padora Ne 6 mo Teme "JKECTKOCTH BOABI 1 1 bubnuoteka [JOK
METObI €€ yCTpaHEeHUs " https://m.edsoo.ru/00aelae8
54 ||AmoMUHHI 1 bubnunorexa LIOK
https://m.edsoo.ru/00aelc64
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No Tema ypoxa KonnuectBo yacoB ‘ Jara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrponsmbie || ITpaktuueckue || H3YueHUA o0pazoBaTeNnbHBIE PECYPChI
paboThI paboThI
55 ||AMdoTepHBIe CBOMCTBA OKCHIA U THIPOKCH A 1 bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
56 | XKeneso 1 bubnuorexa [IOK
https://m.edsoo.ru/00ae1d86
57 ||Okcunsl, ruapoxcuasl u conu xenesa (1) u xxenesa (11) 1 bubnnorexa [JOK
https://m.edsoo.ru/00ae35e6
‘58 HO606meHHe Y CHCTEMAaTHU3alusl 3HAHUI H H H H H
59 |[[IpakTuueckas pabota Ne 7. PemieHue skcriepuMeHTaIbHBIX 1 bubnnorexa [JOK
3a7a4 10 TeMe «BakHeHIne MeTaibl B UX COCTUHCHUS https://m.edsoo.ru/00ae3de8
60 |[BerurcieHus 1o ypaBHEHHSIM XUMUYECKUX PEaKIHi, €CITN 1 Bbu6moreka [JOK
OJIMH U3 PEarcHTOB JaH B M30BITKE I COACPIKHUT IIPUMECH. https://m.edsoo.ru/00ae1750
Brrunciiennst MaccoBOil JOJIM BBIXOJa MTPOAYKTA PEAKIIUU
‘61 HO606meHHe Y CHCTEMAaTH3alusl 3HAHUI H H H H H
62 |[KonTtponbHas pabota Ned o Teme «BaxkHeiine MeTauibl 1 1
UX COCTUHECHUS»
63 |BemecTBa 1 MaTepHalbl B MOBCEHEBHOMW )KH3HU YEIOBEKA 1 bubnuotexa [JOK
https://m.edsoo.ru/00ae3f50
64 |[XuMmuyeckoe 3arpsi3HEHHE OKpY’Karollen cpebl 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae4270
65 |[Poab XMMMHU B PEIIEHUH 3KOJIOTMYECKUX MpolieM 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae4270
66 |[Pe3epBHEIT ypok. OO00IIEHHE U CHCTEMATH3AIUS 3HAHUI 1 bub6muorexa [IOK
https://m.edsoo.ru/00ae0d0a
67 |[Pe3epBHBIii ypok. O6001IEHHE U CUCTEMATU3ALUS 3HAHUN 1 bubmuoteka [IOK
https://m.edsoo.ru/00adb33c
‘68 HPe3epBHLII71 ypok. O600111eHe U cUCTeMaTU3alus 3HAaHUN H 1 H H H HBHGHI/IOTeKa [HOK
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No Tema ypoxa ‘ KonnuectBo yacoB ‘ Jara DNeKTpOHHBIC IU(PPOBHIE
/n Beero|| Kontponbnsie || IpakTuueckue || A3YICHUA 00pa3oBaTENBHBIC PECYPCHI
paboThI paboThI
L | | | | ||https://m.edsoo.ru/00ad9ch?2
(OBLEE KOJJMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 7 [
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