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1. MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamMma no yueOHOMy mnpenMery «XHUMHs» Ha yYpOBHE OCHOBHOIO
oOuiero o0pa3oBaHMsI COCTABJIEHa HA OCHOBE TpPeOOBaHMII K pe3ylbTaTaM OCBOECHUS
OCHOBHOM  00pa3oBaTeNbHOW  INPOrpaMMbl  OCHOBHOTO  oOmero  oOpa3oBaHus,
npencraBiaeHHbIX B PI'OC OO0, ©OIT OO0, B cooTBeTcTBUU ¢ PenepanbHON paboueit
IpOrpaMMoOil OCHOBHOI'O 0OIIero oOpa3oBaHUs MO y4yeOHOMY HIpeaMeTy «XHUMHsS», a
TaKkK€ Ha OCHOBE (enepanbHONM pabodeld NporpaMMbl BOCIHUTAHHUS U C  Y4ETOM
KOHILIETIIMM TpenojiaBaHusi y4yeOHOro mpeamera «XHUMHUsS» B 00pa30BaTENIbHBIX
opranuzanusax Poccuiickoit @enepanuu.

[Tporpamma no xumum Aa€T NMpeacTaBiIeHUE O LEsIX, 00Lell cTpaTernn ooy4eHus,
BOCTIUTAHUS ¥ Pa3BUTHUS 00yUAIOMIMXCS CPEACTBAMHU yU4E€OHOTO MPEAMETa, yCTaHABINBACT
o0s13aTenbHOE TPEIMETHOE COJepXKaHHe, MIpPeJyCMaTpUBAET pacHpelesIeHue €ro Io
KJlaccaM M CTPYKTYPHPOBAHHE IO pa3/ieiaM U TeMaM MPOrPaMMBI 10 XUMUH, OIpeIesieT
KOJINYECTBEHHBIE M KAaueCTBEHHBbIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO
MOCTIeIOBAaTeIbHOCTh  W3YYCHHS  XUMHH C  Y9€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yJarommxcs, OMpeaesieT BO3MOKHOCTU MpeaMeTa sl pealn3anud TpeOOBaHUU K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTesIbHOWM MPOrpaMMbl HA YPOBHE OCHOBHOI'O
oOuiero o0pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yibTaTaM OOy4YEHHS] XUMUU HAa YPOBHE
Hesiell M3y4eHus: MpeAMeTa U OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHOU JEATEIbHOCTH
00ydJaromerocs Mo OCBOCHHUIO y4eOHOTO COACPIKAHMS.

OBLIASA XPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «XUMMUSA»

3HaHUE XMMHH CIYXHUT OCHOBOM i1  (OPMHUPOBAHUS  MHUPOBO33PECHUS
oOydaroIierocs, ero MpeacTaBIeHU O MaTEepHAIbHOM EIUHCTBE MHpPA, BAXHYIO POJb
UTparoT (popMUpyEeMbIe XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00
HBOJIIOIMH BEIIECTB B MPHUPOJIE, O MyTIX PEHICHHs TII00aTbHBIX MPOOIEM YCTOWYUBOTO
pa3BUTHUSL YEIIOBEUYECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTMYECKOM
0€30MacHOCTH, MPOOIEM 3PABOOXPAHEHUSI.

N3ydenue xumuu:

- CIOCOOCTBYET peanu3allii BO3MOXXHOCTEU JJIsi caMOpa3BUTUS U (HOPMUPOBAHUS
KYJBTYPBI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATBHON TPaMOTHOCTH;

- BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
00ydJaromuxcs,  HABBIKOB  HMX  CAMOCTOSITEJIbHOW  yuyeOHOW  JIeATEeNbHOCTH,
OKCMIEPUMEHTAIBHBIX M HUCCIIEIOBATEIbCKUX  YMEHHM, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B MPO(EeCCUOHATIBHON JeATeTbHOCTH;

- 3HAaKOMHUT CO CHEIU(PUKONH HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi/la HAa €IMHCTBO NPUPOABI U YETOBEKA, SIBISIETCSA OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YJarOIINXCS;

- cmocoOCTBYeT (QOPMHUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TMPUPOJE, K UYEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTHYECKOE
obpazoBaHue 00yJarOIIUXCA.



JlanHple HampaBieHHs B OOyYEeHHHM XHMHU OOECIIEYMBAIOTCS CHEenU(UKO
coJiep>KaHMsl Y4EeOHOro MpeaAMEeTa, KOTOPbIM SBJISETCS NMEeAarornyecku aJanTHPOBaHHBIM
oTpakeHHeM 0a30BOM HAyKU XMMHUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUSI OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUUMHUCS CHUCTEMBbl TEPBOHAYAIBHBIX TMOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XMMHUU M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX MOHSATHN OPraHU4eCKOU
XUMUHU.

CrtpykTypa coaepKaHus @porpaMMbl IO XUMUU CHOPMHUpPOBaHAa HAa OCHOBE
CHUCTEMHOI0 noaxoza K €€ nzyuenuto. Coaep:kaHue CKIIaIbIBa€TCsI U3 CUCTEMbI OHITUI
0 XMMHYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI IIOHATUNA O XUMUYECKOH peakuuu. O6e
3TH CUCTEMBI CTPYKTYpPHO OpPraHW30BaHbl MO MPUHILMIY IOCIEAOBATEIBHOTO Pa3BUTHS
3HAHUHI HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YUEHHUsI O CTPOEHUU aTOMa U XUMHUYECKOU CBS3U;

— IIPECTaBICHUM 00 3JIEKTPOIUTUUECKON TUCCOLMAIINY BEILIECTB B PaCTBOpax.

Teopernueckue 3HaHUSI PACCMAaTPUBAIOTCS HA OCHOBE SMIUPUUECKHU MOTYUYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, PA3BUBAIOTCS IMOCIEIOBATENIBHO OT OJHOIO YPOBHS K JIPYroMmy,
BBINIONHSASA (YHKIMKU OOBSCHEHUS U TMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOKHOCTEH ITPAKTUYECKOTO IPUMEHEHHUS U MOJTyYECHHS U3Y4aEMbIX BEILIECTB.

OcBoeHme MPOrpaMMbl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHHIO MIPEACTABICHUS O
XUMHYECKOW COCTABJISIOIIECH HAYYHON KapTUHBI MUpA B JIOTHKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM MO3HaHus B Hayke. M3yueHue
XUMUHU POUCXOJIUT C MPUBJICUCHUEM 3HAHUHN U3 paHEe U3YUCHHBIX YUCOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pusnka. 7 Ki1acey.

HOEJIN U3YUEHUSA YYEBHOI'O TIPEJIMETA «XUMUWS»

[Ipy M3ydeHUH XUMHUHU MPOUCXOAUT (POPMUPOBAHHE 3HAHHM OCHOB XMMHUYECKON
HayKM Kak o0OJaCTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOW JIeATEIbHOCTH
YeloBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIBTYpHL. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (OPMHPOBAHMM CUCTEMbl XMMUYECKMX 3HAHUH — BaKHEHUIIMX
(GakToOB, TOHITHI, 3aKOHOB M TEOPETHUYECKUX IOJOXKEHUH, JOCTYMHBIX OO0OOIICHUI
MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAYKH, B MPUOOIICHHH K HAyYHBIM METO/JaM
NO3HAHMUSA TPHU H3YYEHUH BEIIECTB M XHUMHUYECKUX pEakiuil, B (OPMUPOBAHUH U
pa3BUTUH TIO3HABATEIBHBIX YMEHUH M WX TNPUMEHEHHU B y4eOHO-TIO3HABATEIHHOU H
y4e0HO-UCCIeI0BATEIBCKOM eI TEIbHOCTH, OCBOCHUH TPaBHII 0€30MacHOr0 O0paiieHus
C BEIIIECTBAMH B ITOBCETHEBHOM KU3HHU.

[lpy w3yyeHMM XHMMHUU Ha YPOBHE OCHOBHOTO 0OOmIero oOpa3oBaHHs Ba)KHOE
3HaYCHHE MPUOOPENTN TaKUE 1EIH, KaK:

— (opMupOBaHHE  HWHTEIUIEKTYalbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa3oBaHMI0, COTPYJHHYECTBY, CAMOCTOSTEIBHOMY TMPHHATHIO  PEIICHHA,
CHOCOOHOM aganTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM >KU3HH;



— HaIpaBJICHHOCTb OOYYEHHSI HAa CHCTEMATHYECKOE MPUOOIICHUE 00YYaIOlIUXCs K
CaMOCTOSITEIbHOW [MO3HABATEIBbHOW JI€ATEIBbHOCTH, HAyYHBIM METOJaM IO3HaHUS,
(GbOopMUPYIOIIMM MOTUBAIIAIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrnieyeHHe YCIOBHM, CHOCOOCTBYIOIIMX MPUOOPETCHHUIO O0YyUYaIOIIMMUCS
OTbITa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINI ), UMEIOIINX YHUBEPCATHLHOE 3HAYEHUE ISl PA3JIMUHBIX BUIOB
NEeSITENbHOCTH;

— (opmupoBanue oOmiel GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIE€ YMEHHUI OOBSICHITH U OLEHUBATH SIBJICHUS OKPY>KAIOIIEro MHUPA, UCIIONb3Ys
3HaHUS U OMbIT, MOJYYECHHbIC MPU H3YYCHUU XUMHUH, NPUMEHSATh UX NPU PEIICHUU
npo0JieM B MOBCEHEBHOM KU3HU U TPYIOBOM JI€ATEIHHOCTH;

— (QopMHpoBaHHE y OO0YyYaIOMIMXCA TYMAHUCTHYECKUX OTHOIICHUMW, MOHUMaHUS
IEHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMUYECKH IIe1eco00pa3Horo
MOBEJICHUS B OBITY U TPYJIOBOM JEATEILHOCTU B LIENIIX COXPAHEHHSI CBOETO 370POBbS U
OKpY’KAIOIIeH MPUPOJTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIECUETIOBEUECKHUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUIIS U HAMPABICHHOCTU JaTbHEHIIIEro 00yUeHuUs.

MECTO YYEBHOI'O ITPEIMETA «XUMUS» B YHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO yueOHbI mpenMeT «XUMHUS» BXOAUT B MPEAMETHYIO
obnacth «ECTeCTBEHHO-HAYYHBIC [TPEAMETBI» U ABJISCTCS 00s3aTebHbIM utst u3yueHus. OO1iee
YHCII0O YacoB, OTBENEHHBIX I HW3y4eHUS XUMHUM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi, cocrasiser 136 yacoB: B 8 kiacce — 68 uvacoB (2 yaca B Hejaenwo), B 9
KJacce — 68 gacoB (2 yaca B HEJIEIIO).



2. COAEPKXAHUE YYEBHOI'O IPEAMETA

8 KVIACC

IlepBOoHa4abHBbIE XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUU B )KW3HU YEI0BEKA. XMMHUSI B CUCTEME HayK. Tena u
BellecTBa. Pu3nueckue CBOKMCTBA BELIECTB. ATperaTHoe cocTosiHME BemiecTB. [lonsTue o
MeTo/Aax Mo3HaHusl B XuMuu. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHHs] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JI€eMEHThl. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.
[TpocTeie U clI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BewlecTB. OTHocuTenpHas aromHass Macca. OTHocUTenbHas
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COCUHEHUN.

KomnuectBo BemecTBa. Monbs. MonsipHast Macca. B3anmMocBsI3b KOJIM4ecTBa, MacChl
U YWcia CTPYKTYPHBIX EAWHHI] BemecTBa. Pacu€rel mo ¢dopMmynaM XUMHUYECKUX
COCIMHEHU M.

®u3znuecKue U XUMUYECKUE SIBJICHUSA. XUMUYECKas peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHHUs. Kinaccuukanus XUMHUECKHX
peaxiuii (coeTuHEHUS, pa3IoKEeHUsI, 3aMellleHns, 0OMeHa).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XUMHUYECKOW TMOCYyI0¥, mpaBwiamMu paboTel B yaboparopuu u
npuémMamu oOpalieHuss ¢ Jab0paTopHBIM O0OpYIOBAaHUEM, H3YyYEHHUE U ONUCAHUE
dbu3nuecKux CBOWCTB OOpPAa3IOB HEOPTraHUYECKUX BEIIECTB, HaOMO/eHHE (U3MUYECKUX
(maBiIeHUE BOCKA, TasTHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHACHCALIUS
BOABbI) M XUMHYECKMX (FOpEHHE CBEYM, IPOKAIMBAaHUE MEIHOW IPOBOJIOKHU,
B3aMMO/JICHCTBUE MeJla C KHCIIOTOM) SBJICHWH, HAOJIIOJEHUE W ONHCAHHE MPHU3HAKOB
MPOTEKAaHUs XHUMHUYECKUX peakiui (pa3jioKeHUue caxapa, B3aUMOJECHUCTBHE CEpPHOI
KHUCTIOTBI C XJIOpUAOM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu HarpeBanum,
B3aMMO/ICHCTBUE *Kele3a ¢ pacTBopoM conu Meau (1), u3ydenue crocoOoB pazaeneHus
cMeced: ¢ TOMOIIbI0 MAarHuta, (QUIbTPOBAHUE, BbINAPUBAHUE, JUCTUIUIALIUA,
XxpoMarorpadusi, MpoBeJeHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHHE M ONUCAHHE
pe3yNbTaTOB MPOBEACHMS OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MAaccChl,
CO3JIaHKE MOJIENIeN MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciopon — 3JeMEHT U TIpOCTOe
BenlecTBO. HaxoxaeHue kuciopoja B mpupoje, (pusMdyeckue M XMMUYECKUE CBOICTBA
(peakuu ropenusi). Okcunsl. [pumenenne kucnopoaa. CriocoObl MOTy4eHUs: KUCIOpOoaa
B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
aJUIOTPONHAst MOAU(DUKAIHS KHCIOPOIa.

TemnoBo#t 3¢ (hekT XUMUUECKON peakiuy, TEPMOXUMHYECKUE YPAaBHEHUS, IK30- U
AHAOTEPMHUUECKHE peakuru. TOMIMBO: yroib U MeTaH. 3arps3HeHue BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pyleHHe 030HOBOTO CIIOA.



Bonmopon — snemeHT m mpocrtoe BemecTBO. Haxoxknenue Bomopona B IPUPOLE,
dbusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCcOObl mosyueHus. Kucinorsl u
COJIH.

Mousipabiii 00bEM ra30B. Pac4E€Thl M0 XMMHUYECKUM YPAaBHCHHSIM.

dusnueckue cBoucTBa BoAbl. Boga kak pactBopureins. PactBopel. Hacsiennsie n
HEHACBHIIIEHHbIE paCTBOPHI. PAacTBOPUMOCTH BellleCTB B BoJEe. MaccoBas /107151 BELIECTBA B
pactBope. Xumuueckue cBoiictBa Bojbl. OcHOBaHMs. Ponb pacTBOpoB B mpupoae u B
JKU3HU 4denoBeka. KpyroBopot Boasl B mpHupoe. 3arpsisHEHUE NpUPOAHBIX BoA. OXxpaHa
Y OYMCTKA IPUPOJHBIX BOJ.

Knaccupukanuss Heopranuueckux coenuHenuid. Oxcunsl. Krnaccudukanus
OKCHU/IOB: coJieoOpa3yromue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHBbIC) u
HecosieoOpazytone. Homenknarypa okcunoB. Pu3nyeckue W XUMHUYECKHE CBOMCTBA
okcua0B. [lonydyenune okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHH: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuil. PU3WYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUIA.
[TomyyeHne OCHOBaHUU.

Kucnorel. Knaccupukauuss xuciaor. Homenknatypa kucinor. dusmueckue u
XUMHUUYECKHE CBOMCTBA KUCHOT. Psax aktuBHOCcTM MetaiuioB H. H. bekerosa. [lomydyenune
KHCJIOT.

Comun. Homenknatypa coiseil. ®usnueckue W XHUMHYECKHE CBONCTBA COJEH.
[Tonyuenue cosneil.

['eneTnueckas cBsi3b MEXAY KJIaCCAMH HEOPTraHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OINpENICJICHUE COJIepKaHUsl KUCIOpoAa B BO3AyXe, MOJyYEHHE,
coOupaHue, pacno3HaBaHWE€ W HU3Y4YEHHME CBOWCTB KHUCIOpOJa, HaOIoJeHue
B3aWMOJICCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHSI BO3HHUKHOBEHUS WM IPEKpAIICHUS
ropenusi (mokapa), O3HAKOMJIEHHE C OOpa3llaMH OKCHJOB U OMHCAaHWE HX CBOWCTB,
NoJy4eHue, cCoOMpaHue, pacro3HaBaHWE M H3y4YEHHE CBOMCTB BoJopoja (ropeHwue),
B3auMojeiicTBue Bojgopoaa ¢ okcugomM wmeau (ll1)  (BO3MOXHO HCTHOJIb30BaHUE
BUJICOMATEpUANIOB), HAOIIOJeHHME O00paslloB BEHIECTB  KOJUYECTBOM |  MOIb,
UCCleIoBaHUE OCOOEHHOCTEH pacTBOpPEHUS BEIIECTB C Pa3IM4YHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHNE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA,
B3aUMOJICIICTBUE BOJAbI C METAJIJIAMU (HATPUEM U KaJbleM) (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEpPHUAJIOB), HCCIIEOBAaHUE OOPa3UOB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX
KJIacCOB, HAOJIOJICHME W3MEHEHUS OKpPACKH HHJMKATOPOB B pPAacTBOpax KHUCIOT U
niesiouei, u3yyeHue B3aumojencTBus okcuaa Meau (1) ¢ pactBopom cepHON KHCIIOTHI,
KHCJIOT ¢ METAJUIaMU, PEaKLIMi HEUTPAJIN3ALMH, [T0JIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METaJlIa IPYTUM U3 PacTBOpa COJIM, PEUICHUE DKCIIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenIne K1accbl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucremMa XUuMHYECKHUX dJ1eMeHTOB /1.
N. MengeneeBa. CrtpoeHue aroMoB. XHMHYeCKass CBfA3b. OKHCIHUTEIBHO-
BOCCTAHOBHTE/IbHBIC PeaAKLUH



[lepBble MOMBITKU KiIacCU(UKALMUA XUMUYECKUX 3ieMeHTOB. [loHsTHe 0 rpymnmnax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIC U IIEIOYHO3EMENbHbIE METAILJIbI, TaJIOT€HbI, UHEPTHbHIE
rasbl). J€MEHThI, KOTOpbIe 00pa3yloT aM(pOTEPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepuoanuecknii 3akoH. Ilepuoanueckas cucrema XuMHYECKUX dieMeHTOB [, U.
MenneneeBa. Kopotkonepuoanas u jgiuHHomepuonHas Qopmbel [lepuoandeckoit
cuctembl xuMuueckux aiemeHToB JI. . Menneneesa. Ilepuonast u rpynmnsl. @usnyeckui
CMBICIT ITOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTtaB atoMHbIX sifep. M3orombl. OnekTponbsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMoB NepBbIX 20 XuMuyeckux aneMeHToB llepmonnueckoit
cucreMbl J[. W. MengaeneeBa. XapaKTepUCTHKa XWMHUYECKOTO D3JEMEHTAa IO €ro
nosioxeHunio B Ilepuonnueckoit cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMs paanyca aTOMOB XHMHYECKHX  DIIEMEHTOB,
METAUTNYECKNUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJAM.

3nauenune llepuoaumueckoro 3akoHa W Ileproguyeckoll CUCTEMBI XUMHYECKUX
AJIIEMEHTOB JJIs Pa3BUTHs HAYKU U NpakTuku. [[. 1. MeHneneeB — yu€HbIN U IPaKIaHHH.

Xumuueckas cBsi3b. KoBanmeHTHas  (monsipHass W HEMOJSIpHAsl)  CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHas CBA3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccel
OKHCIJICHUS U BOCCTAHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpaslloB BEIIECTB METAIJIOB M HEMETAJJIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHWHKAa C pacTBOpaMHM KHUCJIOT U WIEJNOYeHd, IMPOBEJCHHUE OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKkIuil (ropeHue,
PEaKIuy pPa3noKEHUs, COSTUHEHUS).

Mesrcnpeomemnmnuwie ceasu

Peanuzanusa MexXnpenMEeTHBIX CBsSI3ed MpU HM3YYEHHMM XHUMUU B 8§ Kjacce
OCYIIECTBIISICTCS Ye€pe3 UCIMOJIH30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSATHMN, TaK
U TOHATHM, SBISIIOIIMXCS CHUCTEMHBIMM JJI OTHAEJIBHBIX IIPEAMETOB E€CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OO01mue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaJgu3, CHUHTE3, KIacCu(pUKaKs, TEePUOJAUYHOCTh, HAOIIOCHUE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHHE.

dusuka: Marepus, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIIbI,
paauoaKTUBHOCTh, MOJIEKYyJa, DJIEKTPUUECKUW 3aps]l, BEIIECTBO, TelOo, OOBEM,
arperaTHoe COCTOSIHME BEIleCTBa, Ta3, (PU3MYECKUE BEIUYUHBI, AUHHIIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢potocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaNbl, TOPHbIE MOPOAbI, IOJIE3HbIC
HCKONIa€MbI€, TOIINBO, BOJAHBIE PECYPCHI.



9 KUIACC

BemecTBo 1 XUMHYeECKas peakuus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHtos 1. U.
MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KA, KAJIBLUSA U UX COCTUHEHUNA B COOTBETCTBHUH C
MIOJIOXKEHNEM 3JIEMEHTOB B [leproanueckoii cuctemMe U CTpPOEHUEM HX aTOMOB.

CtpoeHue BeliecTBa: BUIbl XUMUYECKON CBSA3U. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKONM PEmETKH U BUOA
XUMHYECKOU CBS3U.

Knaccudpukanuss W HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOICTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIAaCCaM HEOPTraHMYECKUX COCIUHEHUU,
Tr€HETUYECKasl CBSI3b HEOPTraHNYECKUX BEIIECTB.

Knaccudukamuss XuMHUUECKUX PEaKIMi MO Pa3IMYHbIM MpU3HAKaM (M0 YUCITY U
COCTaBYy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PdEKTy, MO0 W3MEHEHHIO
CTEMCHEeW OKUCICHUSI XHUMHUUYECKUX DOJEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTaau3aTopa). DK30- U S3HAOTEPMUUYECKHE PEAKIIUN, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopocTH XuMUYeckodl peakuuu. IloHsTue 00 o0O0paTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTEHHBIX U TeTEepPOreHHBIX
peakuusax. Ilondarue o karanuze. [loHsTme o xumuueckoMm paBHOBecHH. DakToOphI,
BIIMSIONINE HA CKOPOCTh XUMHUUYECKOUN pEeaKUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTENTbHO-BOCCTAHOBUTEIbHbBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHUU OKHUCIUTEIIBbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN C UCIIOTB30BAHMEM METOa AJIEKTPOHHOTO OanaHca.

Teopust 3JAEKTPOIUTHYECKON JHUCCOUMALMU. DIJIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Katnonbl, aHvoHbl. MeXaHM3M JUCCOLUMAIMUA BEIIECTB C Pa3JIMYHBIMU BHAAMU
XxuMHuueckoi cBs3u. CreneHn auccoruaii. CUIbHbBIE U CIIa0bIe AIEKTPOHTHI.

Peakiun woHHOro oOMeHa. YCIOBUS NPOTEKAHUS pPEaKIUi HOHHOTO OOMEHa,
MOJIHBbIE U COKpall€HHbIE HOHHBIE ypaBHEHUs1 peakunil. CBONCTBAa KUCIOT, OCHOBAaHUMN U
COJIEM B CBETE MpPEJCTaBICHUN 00 AIEKTPOJMUTHUECKON mauccornmanuu. KadecTBeHHBIE
peakuuu Ha MOHBIL. [loHsATHE O TMAPONIU3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJICJISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB
— METaJVIOB U HEMETaJUIOB (rpaduTa M anmasa), CIOKHBIX BEHIECTB (XJIOpUIa HATPHS),
HCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHWYECKOM peakluu OT BO3JACHCTBUA
pa3auYHbIX  (AKTOPOB, HCCIEAOBAHUE JIIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpoiiecca JAUCCOIMAIMU KHUCIIOT, IIeJIoYell U coyiei (BO3MOXKHO HCTIOJb30BaHUE BUJICO
MaTepHuaioB), MPOBEJICHUE OMbITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKaHUSI PEaKIUil
HOHHOTO oOMeHa (oOpa3oBaHHE OCajKa, BBIJEICHUE Ta3a, 00pa30BaHUE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIIHUX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKIuu pa3ioKeHHUs, COCAMHEHUsS), paCclO3HABaHUE HEOPraHMYECKUX BEIIECTB C
ITOMOLIBIO KAYECTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.



HeMmeTa/uibl 1 X cOeIMHEHUS

OO61mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTepHbIE
creneHu okucienus. CTpoeHrne U pU3NYECKUe CBOWCTBA MPOCTHIX BEIECTB — rajlOr€HOB.
XUMUYECKHE CBOMCTBAa Ha TMpuMepe XxJopa (B3aUMOJEHCTBHE C MeTajulaMH,
HEMeTaJllaMy, IenaodaMu). XiopoBoaopod. CossiHasi KUCIIOTa, XUMUUYECKHE CBOMCTBA,
MOJIydeHue, IpUMEeHeHue. JlelicTBue XJIopa M XJIOPOBOJAOPOJA HAa OPraHU3M YeJIOBEKa.
Baxuenme XJIOpuapl U UX HAX0XKICHUE B IPUPO/IE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne U pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB
— KUCJIOpOJia U cepbl. AJUTOTpONHbIE MOAU(PUKALUYA KHUCIOpOAa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOpOA, CTpOEHUE, (PU3NYECKUE U XUMHUUECKUEe cBOMCTBa. OKCUIbI
cepbl KaK TMpPeICTaBUTENM KHCIOTHBIX OKcuAoB. CepHas Kuciora, (uU3MYEeCKHue U
XUMHUYECKHE CBOMCTBA (00IIME Kak MPEICTaBUTENS Kilacca KUCIOT U clienu(HuuecKue).
XUMUYECKHUE PEaKIUu, JIeXKaIllMe B OCHOBE MPOMBIIUIEHHOTO CIOcO0a TMOTy4YeHUs
cepHOM KHUCIOTHL. [IpuMenenne cepHoil KUCI0ThI. COJIM CEpHOW KUCIOThI, KAUECTBEHHAS
peaxius Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ coeIuHEeHUN B pupoje. XUMHUIECKOe
3arpsi3HEHHUE OKpYXKAIOIIEH Cpelbl COENMHEHUSIMH cepbl (KHCIOTHBIE —JIOXKIH,
3arpsi3HEHUE BO3yXa M BOJIOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OO61mas xapakrepuctuka 371eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHBIE CTENEHU OKHUCIEHUs. A30T, paclpocTpaHEHUE B MpHUpoje, hu3nuecKue u
XUMH4eckue cpoiictBa. KpyroBopoT a3zora B mpupoae. AMMHak, €ro (usmuyeckue u
XUMHYECKHE CBOMCTBA, MoOJyueHue U npuMeHeHnue. Colu aMMOHHS, UX (PU3NYECKUE U
XUMHUYECKHE CBOIcTBa, mnpuMeHeHue. KauecTBeHHas peakuuss Ha HMOHbI aMMOHHSL.
A3oTHas kucjora, e€ moiiyueHue, PU3NUecKue M XUMUYECKHue CBOMcTBa (oOIIue Kak
IpeJcTaBUTENs Kilacca KUCIOT U crienupuueckue). VMcnonb3oBaHue HUTPATOB U COJEH
aMMOHHMSI B Ka4eCTBE MHHEPAIbHBIX ynoOpeHuid. XHUMHUYECKOe 3arps3HeHHe
OKpYyXarouieil cpeipl COeIMHEHUAMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO31yXa,
nouBbl U BoAo&MOB). Docdop, amnorponnbie Monudukamuu docdopa, husnueckue u
xumuueckue cBorctBa. Oxcun ¢ocdopa (V) u dochopHas kuciaora, Gu3HUECKUE U
XUMUYEeCKHe CBoiicTBa, monydyeHue. Mcnonbp3zoBanue ¢ocdaTtoB B KadecTBe
MUHEpaJIbHBIX YA0OPEHUH.

O61mas xapakrepuctuka 3neMeHToB |V A-rpynmbsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKHCIEHHUs.  YTIEpOJ,  aUIOTPOIHBbIE  MOAM(UKAIINH,
pacnpocTpaHeHue B Mpupojie, (U3MUECKHMe M XUMUYECKHE CBOMCTBA. AacopOuus.
Kpyrosopot yrnepoga B mpupone. Okcuabl yriepoaa, ux (pusnueckue M XUMHUYECKHE
CBOICTBA, IEHCTBUE HA JKUBBIE OPraHU3MBI, MTOJIyYEHUE U MPUMEHEHHE. DKOJOTHYECKUE
npoOyieMbl, cBsizaHHbIE ¢ OokcuaoM yriaepoaa (IV), rumoresa riobanbHOrO MOTETIICHUS
KJIUMaTa, MApHUKOBBIM 3(¢ekT. YroiapHas KUCIOTa U €€ CoJd, UX (QU3NYECKue U
XUMUYECKHE CBOMCTBA, MOJyueHue u npuMmeHeHue. KauecTtBenHas peakius Ha kapOoHart-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHWYECKHUX BEUIECTBAX KaK O COEAMHEHMSIX
yriepona (MeTaH, 3TaH, JTUJIEH, alleTUJIEH, STaHOJ, [JIMIEPHH, YKCYCHas KHUCIOTa).
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[TpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB (yroJib, MPUPOAHBIN ra3, HE(PTH), MPOTYKTH X
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [loHATHE O OMOTOTHYECKU
BaKHBIX BEIECTBAX: >KMpaxX, O€NKax, yrieBojax — M HX POJU B KU3HMU YEJOBEKA.
MatepuanbHoe €TUHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue U XMMHUUYECKHE CBOMCTBA, MOJIYYEHHUE U IPUMEHEHHUE.
Coenunenus kpemHHsS B mpupoje. O0mue npeacraBieHus 006 okcuae kpemuus (1V) u
KpeMHueBol kuciore. CWIMKaThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiie cTpouTenbHble MaTepUalbl:  KepaMUKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobnemsl 0€30MacHOrO HMCMOIb30BaHUS CTPOUTENBHBIX MaTepUaIOB B
MOBCEHEBHON KU3HU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHEe O0Opa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIOTHI,
IPOBEJICHNE KAaYECTBEHHBIX pEakUUi Ha XJIOPUI-MOHBI M HAONIOJCHHE NPHU3HAKOB MX
MPOTEKAHHUS, OIBIThI, OTpaKaroline (HU3NUECKHEe U XUMUYECKHE CBOMCTBA TaJIOTEHOB U
UX COEAMHEHMH (BO3MOXHO WCIIOJIb30BAaHUE BUACOMATEPHAIIOB), O3HAKOMIIEHHUE C
oOpasniaMu  XJIOpUJOB (TaJOTCHHUIOB), O3HAKOMIIEHWE C oOOpa3laMu cepbl U eé
COEIMHEHUSAMHU (BO3MOXKHO MCIIOJIb30BAaHUE BUAECOMATEpHAlIOB), HAOIIOAEHHUE Ipolecca
oOyrinuBaHus caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KHCIOTHI, U3yUYEHUE
XUMHUYECKUX CBOWCTB pa30aBIE€HHOW CEPHOM KHUCIIOTHI, MPOBEJACHHE KaueCTBEHHOMU
peakiuu Ha cyib(aT-uOH U HaOIIOJeHHEe TpHU3HAKa €€ MpPOTeKaHWs, O3HAKOMIICHUE C
¢uznueckuMu  cBOWMCTBaMHM a3oTa, ¢ochopa W UX COEAUHEHUH  (BO3MOKHO
HCIIOJIb30BAHUE BUEOMATEPUAIOB), OOpa3laMu a30THBIX U (PochopHBIX yHAOOpEeHMUit,
NoJilyueHue, coOupaHue, paclo3HaBaHHE M M3yYEHHE CBOWCTB aMMHAaKa, IPOBEJICHUE
KaueCTBEHHBIX pEaKIMii Ha HMOH aMMOHUA U (oc]arT-uOH U U3Y4YeHHE TPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCUCTBUE KOHIICHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), U3YUYEHHE MOJIENEN KPUCTAIUNIMYECKUX
peméTok anmasa, rpadurta, QyiepeHa, O3HAKOMJICHHE C TPOLIECCOM anacopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOrasa,
NoJlyueHue, coOupaHHe, paclo3HaBaHUE M H3yYEHHE CBOWCTB YIJIEKUCIOrO rasa,
NPOBEJCHNE KAYECTBEHHBIX peakiuil Ha KapOOHAT M CUIMKAT-MOHBI M H3y4YCHHE
NPU3HAKOB  UX  MNPOTEKaHUs, O3HAKOMJICHME C  TOPOAYKIUEH  CHJIMKATHON
IPOMBIIIJIEHHOCTH, pEIIEHUE SKCIEepUMEHTAJIbHBIX 3afad 1o TeMme «Baxuelmue
HEMETAJJIBl U UX COEUHEHUS).

MeTa/iibl M UX COeTMHEHUS

OO0mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nojoxeHus B llepuonmueckon cucreme xumuyeckux anemeHtoB Jl. M. Menneneesa u
ctpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTaminueckass CBsi3b W MeTaJIMUYecKas
KpUCTaJUIMYECKass pemeETKa. JIEKTPOXMMHUYECKUN PSAJ  HANpsKEHUH  METaJUIOB.
®du3nyeckue 1 XUMHYECKHE CBOMCTBA MeTauioB. O0IIHe CriocOObI MOTYyYEHUST METAILIOB.
[ToHsiTHE O KOPPO3UM METAIIJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBbl
(ctamp, 4yryH, TIOpaTIOMUHUN, OpOH3a) ¥ X TPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.
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[llenounble Metayibl: noJiokeHue B llepronnueckord cucreMe XHUMUYECKUX
sanementoB JI. M. MeHnaeneeBa, CTpOCHHUE HX aTOMOB, HAaXOXJIECHHUE B MIPUPOJE.
dusnyeckue M XUMHYECKHE CBOMCTBa (Ha mpuMmepe Harpus U Kanusg). OKcuzabl U
TUIAPOKCUJIBI HATpUsl M Kayiusl. [IpuMeHeHue 1eI0YHbIX METAJIJIOB U UX COCIMHEHUN.

[IlenoyHO3eMeNBbHBIE METAIUIBI MArHUK U KaJdbLHil: TosoxkeHue B [lepuoanueckoi
cuctemMe xumudeckux sneMeHToB . 1. MenpeneeBa, CTpoeHHuE UX aTOMOB, HAaX0XKICHUE
B npupozac. Puznueckue M XMMUYECKHE CBOMCTBA MarHus M Kaubuus. Baxueinmmue
COCMHEHUST KanbIlus (OKCHJ, THUIAPOKCHMI, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHS.

AnroMuHui: ojoxenue B [leproanueckoi cucteMe Xxumudeckux anementos /1. W.
MenneneeBa, CTpOEHHE aToMa, HAXOXKJIEHUE B Npupoae. PU3MYECKUE U XUMUYECKHUE
CBOMCTBa alfOMUHUA. AMGPOTEpHBIC CBOWCTBA OKCHA U THAPOKCH 1A aTFOMUHUS.

Kenezo: nonoxenne B Ilepuognueckoi cucteMe XUMHUYECKUX 3ieMeHToB J[. .
MengeneeBa, CTpOo€HHE aToMa, HaxOXXAEHHWE B mpupoje. PU3NUEeCKue U XUMHYECKUE
cBoiicTBa xene3a. Okcuabl, ruapokcuabl u conu xenesa (1) u xxenesa (I11), ux cocras,
CBOMCTBA U MOJyYEHHUE.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C o0paslaMu METalIOB M CIUIaBOB, WX (M3UYCCKUMH CBONCTBaMH,
U3y4eHHWE  pe3yJabTaTOB  KOPPO3HMHM  METauioB  (BO3MOXXHO  HCIOJB30BaHUE
BHJICOMAaTEPHAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KaJIBIUS U HATPHUSA C BOJOMU
(BO3MOXHO MCIIOJIb30BAaHHE BUICOMATEPHAIOB), UCCIECIOBAHUE CBOMCTB MKECTKOW BOJIBI,
mpolriecca TOpeHHs Kejie3a B KHCIOpoie (BO3MOXKHO HCIIOJIb30BaHUE BHACOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIMI HA MOHBI: MarHus, KaJIbIHs, aTFOMUHUS,
nuHka, kene3a (1) u xenesza (ll), menu (1), HaOmOMeHNE W OMHMCaHWE IMPOIIECCOB
OKpaIIMBaHUs TJIAMEHU MOHAMHU HATPUS, KU U Kajablus (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEpPHAJIOB), HMCCICAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHJA QIIOMUHUS U
TUAPOKCHAA IIMHKA, PEIICHHE OKCIEPUMEHTANIBHBIX 3a1ady mo TemMe «Baxueimme
METAJLJIbI U UX COSTUHECHUS.

XuMHS 4 OKpPY:KaIIas cpeaa

BemectBa u  marepuasisl B IIOBCEAHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKHX peakiuii B OwiTy. IlepBas momomis mpu
XUMHYECKHX 0KOTaxX U OTPABJICHUSIX.

XUMHYECKOE 3arpsA3HEHHUE OKpYKawlleil cpeapl (mpelnenbHas JOMyCTUMast
KOHIIeHTpanus Bemiects, naigee — I[IJIK). Ponp xumMum B pemIeHHH 3KOJIOTHYECKUX
npobiem.

Xumuueckuit sIkcnepumenm:

u3ydeHne oOpasloB MaTepuaioB (CTEKJIO, CIUIaBBl METAJUIOB, TOJWMEPHbBIC
MaTEepUAIIbI).

Meoscnpedmemmnuie cea3u
Peanuzaiusi MeXNpeIMETHbIX CBsS3€d TMpU HM3YYeHHMH XUMUU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MTOHSATUMN, TaK
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U TIOHSTHH, SIBISIFONIMXCS CHCTEMHBIMU JUISI OTICIBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO IHKJIA.

OO0me ecTeCTBEHHO-HAYUHbIC TIOHSITHUS: HAYUYHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOPHs,
aHalu3, CHUHTE3, Kiaccudukanus, MNepUOJUYHOCTb, HAOIIOJCHUE, OSKCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHHUE, MOJENb, SIBICHHE, MAPHUKOBBIA 3(P(DEKT, TEXHOJIOTHs,
MaTepUasbl.

®dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHUJ, U30TOIBI,
PaANOaKTUBHOCTh, MOJIEKYJa, DJEKTPUUYECKUN 3apsij, MPOBOJHUKH, MOIYINPOBOIHUKH,
JUAJIEKTPUKH, (POTOAIEMEHT, BEUIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHCTAUIMYecKas peméTka, CIUIaBbl, (Qu3ndyeckue
BEJIMYUHBI, €IUHUIIBI HU3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
ComnHie.

buonorus: ¢ortocunres, npixaHue, Ouocdepa, HKOCUCTEMA, MHHEpAIbHbIE
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIEC BEIECTBA.

['eorpadusa: atmocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE MOPOJbI, IMOJIE3HBIE
HCKOIIaeMbI€, TOTLTUBO, BOJIHBIE PECYPCHI.

12



3. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUAA

JINMYHOCTHBIE PE3YJIbTATbI

JImgHOCTHBIE PE3yABTATHl OCBOCHUS MPOrPAaMMBI OCHOBHOTO OOIIETO 00pa3oBaHUs
JOCTUTAlOTC B XOoA€ OOy4eHUs XHMUM B €IUHCTBE Y4eOHOW U BOCHUTATEIbHOU
JeSITETFHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUICKUMH COIMOKYIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSITHIMH B OOIIECTBE MIPaBUJIAMH U HOPMaMU
TIOBEJICHUS ¥ CIIOCOOCTBYIOT MPOIECCaM CaMOIMO3HAHMS, CAMOPA3BUTHS M COLUAINA3AINN
00ydJaromuxcs.

JlmaHOCTHBIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTH 00yJarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPHEHTAlMil M pacHIMpeHHe
OTIBITA JICSITETFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHMSA

[ICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYIBTYPHOMY, HMCTOPHYECKOMY H
HayYHOMY HAaCJeI1I0, TOHUMaHUs 3HaYeHNUs XUMHUECKON HayKu B )KU3HU COBPEMEHHOT'O
oOmiecTBa, CIOCOOHOCTH BIIAJETh JIOCTOBEPHOM HMH(OpMamuell o MepesoBbIX
JOCTH)KEHUSAX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XMMHUU, 3aUHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) rpakIaHCKOT0 BOCIIUTAHNS

IPEJCTAaBICHHUS O CONMATBHBIX HOPMaX U MPaBUJIaX MEKIMIHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTHM B  OOIIECTBEHHO IIOJE3HOH,
y4eOHOUCCIIE0BATEIHCKON, TBOPUECKOW W JIPYTHX BHUIAX NESTEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JIEATEJIBHOCTM  NPU  BBIIOJIHEHUHM  Y4EOHBIX,
MO3HABATEIbHBIX 33/]1a4, BHIMOJIHEHUN XUMHUYECKHUX SKCIIEPUMEHTOB, CO3JJaHUN y4EOHBIX
NPOEKTOB, CTPEMJICHUS K B3aMMOINOHMMAHHUIO M B3aWMOIIOMOIIM B TPOILECCE ATON
yueOHON NeATeNbHOCTH, TOTOBHOCTH OIIGHHWBAaTh CBOE MOBEJIEHHE U MOCTYNKH CBOUX
TOBApUIIEH C TO3WIUU HPABCTBEHHBIX W TPABOBBIX HOPM C YYETOM OCO3HAHHUSA
MTOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUECKUE TIPEACTABICHUS O BEIIECTBE M XUMHUYECKOH peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY
JUIs TIOHUMaHMs CYITHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTaBiIeHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOIHOMN Cpeoi, o
POJIM XMMHH B TO3HAHUM ITHX 3aKOHOMEPHOCTEH;

NO03HaBaTEIbHBIE MOTHBEI, HAITPaBIICHHBIC HAa TIOJYYCHNE HOBBIX 3HAHUH 110 XMMHH,
HE0O0XOAUMBIE 11 OOBSICHEHUsT HAOII01aeMBIX MPOLIECCOB U SIBICHUH, MO3HABATEIHHOH,
WHPOPMAIIMOHHON M YUTATEIBCKOW KYJIBTYphI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIHHON
paloThI ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYPOH, JOCTYITHBIMA TEXHUYECKUMU
cpeacTBaMu WH(GOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4YeHHIO U TO3HAaHUIO, JIOOO03HATENBHOCTh, TOTOBHOCTb H
CHOCOOHOCTh K caMOOOpPa30BaHUIO, MPOSKTHOW M MCCIIEOBATEIHCKON NEATEIBHOCTH, K
0CO3HAaHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS 00Y4EHUs B AajbHEHIIEM;
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4) popMHUpOBaHUS KYJILTYPbI 310POBb:

OCO3HAHUE I[EHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 370POBBIN 00pa3 >KU3HU, OCO3ZHAHUE TOCIEICTBUN U HEMPUITHE BPEIHBIX
NpUBbIYCK  (YyHOTpeOJEHUS  alIKOToJisl, HApKOTHUKOB, KYpEHHS), HEOOXOAUMOCTH
coOroIeHUsT MpaBuil 0€30MaCHOCTH MPU OOpaIIeHUU C XMMHUYECKMMHU BEIIECTBaAaMHU B
OBITY M pealTbHON KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS:

WHTEpPEC K NPAKTUYECKOMY H3Y4YeHHI0 Mpodeccrii W TpyJda pa3audHOro poja,
YBAKEHUE K TPYAy W pe3yibTaram TPYAOBOM NESITEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
MPUMEHEHUsI TIPEAMETHBIX 3HAHUW MO XWMHH, OCO3HAHHBIM BHIOOpP WHIWBHAYaTbHOMN
TPACKTOPUU TMPOJIOJDKEHUS 00pa3oBaHUs € Y4YETOM JIMYHOCTHBIX HHTEPECOB U
CITIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIENTHOM
MpoPECCUOHANBHON JEATeIbHOCTH M Pa3BUTUSA HEOOXOJAMMBIX yMEHUN, TOTOBHOCTH
aJanTUPOBATHCS B MPOGECCHOHATILHOM Cpejie;

6) 3K0JIOrHYEeCKOro BOCITUTAHHUS:

AKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYIECTBOBaHHUS, MOHUMAHHUE ILIEHHOCTHU 3J0POBOTO M 0€30MacHOro
obpaza IKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHHME IIEHHOCTU COOJIOJICHUs] TpaBUil 0€30MacHOTO
MOBEJICHUS TIpH pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIUAX, YTPOXKAIOIINUX 3JI0POBBIO U
JKU3HH JIIOJICH;

CITIOCOOHOCTH TIPUMEHSITh 3HAHMS, IOJydaeMble IPH HU3YYCHUH XUMHH, IS
peleHnsT 3a7ad, CBS3aHHBIX C OKPYKAIOWIEW NPUPOJHOW CpEenoM, il MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPhI, OCO3HAHHUS TJIOOAIBHOTO XapaKTepa dKOJIOTHYSCKUX
npoOaeM W TyTeM HX PEIICHHs MOCPEJCTBOM METOJOB XHUMHH, SKOJOTHYECKOTO
MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS MM B IIO3HABATEJIbHOM, KOMMYHUKATUBHON U
COLMAJIBHOM MPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX  pE3yJbTaTOB  BBIACISIOT  3HAUYMMbIE  JUIS
dopMHUpOBaHHUS MHUPOBO33pPEHUS OOIIEHAyYHbIE TMOHATHS (3aKOH, TEOpus, MPHUHIIUII,
runoresa, (akt, cuctema, npolecce, SKCIEPUMEHT U JIPYroe.), KOTOPble UCIOIb3YIOTCS B
€CTECTBEHHO-HAYUHbIX Y4E€OHBIX MpeAMETax U MO3BOJIAIOT Ha OCHOBE 3HAHUU U3 3TUX
npeaMeToB (OpMHUpPOBATH MPEACTABICHHE O LEJIOCTHOM HAay4YHOH KapTHHE MHUpa, U
YHHUBEpCaJibHble  yuyeOHble  JeiicTBUs  (IMO3HABaTelIbHblE,  KOMMYHUKATHBHBIE,
perynsiTUBHBIE),  KOTOpble  oOOecrneyuBalOT  (OpPMHpPOBaHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOM 1eITEbHOCTH.

Ilo3HaBaTe/IbHBIC YHUBEPCAIbHbIC Y4eOHbIe 1eiiCTBUA

ba3oBble Jornyeckue neicTBus:

YMEHHUs HCIOJb30BaTh MPUEMBI JIOTUYECKOIO MBINUICHUS NPU OCBOCHUU 3HAHUMN:
pacKpbIBaTh CMBICT XUMUYECKUX TMOHATUH (BBIACIATH HMX XapaKTepHble MPHU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JPYTMMH HOHATHSAMH), HCIOJB30BaTh IOHATHS IS
OOBSICHEHUSI OTAENbHBIX (DAKTOB W SIBICHHM, BHIOMPATh OCHOBAHUS W KPUTEPUM IS
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KIAaCCU(PUKAINIMA XUMUYECKUX BEIIECTB M XWMUYECKUX pEaKIfii, yCTaHaBIMBATh
MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YUEHHUS, CTPOUTH JIOTUYECKUE
paccyxkaeHusi (MHIYKTUBHBIC, JI€IYKTUBHBIE, 1O aHaJOTWHU), JeJaTh BBIBOJALI U
3aKJIIOYEHUS;

yMEHHE TPUMEHATh B TpollecCe TMO3HaHUS TOHATUS (MpEeAMETHBIE U
MeTanpeIMEeTHbIE), CHMBOJHMYECKHE (3HAKOBbIE) MOJENH, HCIIOJIb3yeMble B XHUMUH,
mpeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICIbHBIC MPEACTABICHUS —
XUMHYECKHM 3HaK (CUMBOJI 3JIEMEHTa), XUMHUUYecKas GopMyia U ypaBHEHHE XUMHYECKON
pEeaKly — MPU PEIICHUH y4yeOHO-TIO3HABATENIBHBIX 3aJlay, C YYETOM 3THUX MOJEIbHBIX
MIPEACTABICHUN BBISBISATh UM XapaKTEPU30BATh CYIIECTBEHHBIE IMPU3HAKH H3y4aeMbIX
O0OBEKTOB — XHMHUYECKUX BEHIECTB M XUMHUYECKUX pEaKIui, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIIEICTBEHHBIE CBSI3M M MPOTHUBOPEUMS] B HM3y4aeMBbIX
MPOLECCAX U SIBJICHUSIX.

basoBble uccienoBarenbCKHe 1eHCTBUSA !

YMEHHME HCMOJb30BAaTh ITOCTABJICHHBIE BOMNPOCHI B KA4YECTBE HMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KA4eCTBE OCHOBBI A (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHrne OmNbITa 1O IUIAHUPOBAHUIO, OpTaHU3ald W IPOBEICHUIO
YYCHHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJI0M MPOIECcca, CAMOCTOATEIHLHO
MIPOTHO3UPOBATH €r0 PE3yNbTat, (HOPMYIMPOBATH 0OOOIIEHUS U BHIBOJBI 110 pe3yIbTaTaM
MPOBEAEHHOTO OMBITA, UCCIAEIOBAHUS, COCTABIATH OTYET O MPOJICIIAHHOM padoTe.

PabGora c undgopmanueii:

yMEHHE BHIOUpATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAITUIO PA3THUHBIX
BUJIOB M (OpPM TMpeCTaBICHHsS, IONIYy4aeMyl) H3 pa3HbIX HCTOYHHKOB (HAY4YHO-
MoNyJisipHas JIUTepaTypa XUMHYECKOTO COACPKAaHHS, CIPABOYHBIC MOCOOHS, PECypCh
NHTepHeTa), KpPUTUYECKU  OLEHUBATh  NPOTUBOPEYMBYIO U  HEJOCTOBEPHYIO
UH(pOpPMAaLINIO;

yMEHHE TPUMEHATHh pa3UYHbIE METOJbI M 3alpochl TpU TOUCKE U 0TOOpe
nH(pOpMaIIUKU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BBIMIOJHEHUS yU€OHBIX U
MO3HABATEIBHBIX 33/1a4 OMPENENEHHOr0 THUIA, NPUOOpPETEHUE OmbITa B 00JIACTH
UCIIONIB30BaHUsT  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUW,  OBJaJCHUE
KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX MOUCKOBBIX CUCTEM, CAMOCTOSITETLHO
BBIOMpATh ONTUMANIBHYIO (GOPMY MPEACTaBICHUS HHPOPMAIMU W HLIIOCTPUPOBATH
peliaeMble 3aJ1auyi HEeCIOKHBIMH CXeMaMH, AuarpaMMamu, ApyrumMu GopmamMu rpaduku
U UX KOMOMHALIMSIMU,

YyMEHHE  WCMOJB30BaTh W  aHAJU3WpOBAaTh B  TIpolecce  ydyeOHOU U
UCCJICIOBATEILCKON  JIEATENHPHOCTH HWH(POPMAIIMIO O BIUSHUU TPOMBIIIICHHOCTH,
CEIIbCKOT0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOLIECH TPUPOJTHON CPEIbI.

KoMMyHuKaTHBHBIC YHHBEpCaJIbHbIEe YUeOHbIe 1eiiCTBUA:

YMEHHUS 3aJlaBaTh BOIMPOCHI (B X0j€ Auanora U (WId) IUCKYCCHH) TIO CYIIECTBY
o0cyxmaeMoil TemMbl, (OPMYITHPOBATH CBOM MPEUIOKEHUSI OTHOCUTEIHHO BBITIOTHEHUS
MPEUIOKEHHOU 3a/1a4H;

15



YMEHUS NPEICTABIATh MOJYyYEHHbIE PE3yJIbTaThl IO3HABATEIBHONW JEATEIBHOCTU B
YCTHBIX M THMCbMEHHBIX TEKCTaX; Je€JaTh NPE3CHTALMI0 PE3YJbTAaTOB BBINOJIHEHUS
XUMUYECKOTO O3KCIepuMeHTa (1abopaTOpHOro OMbITa, J1A0OpaTOpHOM pabOThl IO
UCCIIEZIOBAaHUIO CBOMCTB BELIECTB, YUEOHOIO MPOEKTA);

YMEHUS  y4eOHOTO  COTPYAHMYECTBA CO CBEPCTHHUKAMH B  COBMECTHOMU
IIO3HABATEIbHOW M HCCIIENOBATENbCKOM NEATEIbHOCTH IIPU PELICHUH BO3HUKAIOIINUX
npo0sieM Ha OCHOBE y4déTa OOIIMX MHTEPECOB M COIJIACOBAaHUS MO3MIMI (0O0Cy)aeHus,
OOMEH MHEHUSIMH, «MO3TOBbIE€ IITYPMbI», KOOpPAMHAILUS COBMECTHBIX JEHCTBHUH,
OIpEJIeJIEHNE KPUTEPHUEB M0 OLICHKE KAYECTBA BHINOJIHEHHOW pabOThl U APYTHE).

PerynsiTuBHbIE YHUBepcaJbHble yUyeOHbIe 1eCTBHA:

YMEHHE CaMOCTOSATEIBHO OMNpEAENATh ILEeNU JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBATh W TPH HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
NEeSATENbHOCTh, BbIOMpaTh Haubosee 3(PQPEKTUBHBIE CHOCOOBI pEIIEHHS YYEOHBIX U
NIO3HABATEIbHBIX  33Jad, CAMOCTOSITEIBHO  COCTaBIATh WJIH  KOPPEKTHPOBAaTh
IIPEJIOKEHHBIN AITOPUTM ACHCTBAN NPH BBINOJHEHUH 3aJaHUN C Y4ETOM IIOJTYyYEHHUS
HOBBIX 3HaHUN 00 wH3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIHIX, OLEHUBATH
COOTBETCTBUE MOJYYEHHOTO pE3ysbTaTa 3asBJICHHON LENH, YMEHHE HUCIOJb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUU 33JaHUM.

HHPE/IMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB MO OCBOCHHUIO O0S3aTENBLHOTO COJEpPKaHUS,
YCTAaHOBJICHHOTO JaHHOW (eaepanbHON pabodeil MporpamMmoil, BBIACISIOT: OCBOCHHbBIC
o0y4JaIMUMHCS HAyYHbIE 3HAHUS, YMEHHUS M CIOCOOBI JCUCTBHM, crerubudeckue s
MpeAMETHOM 001acTu «XUMUS», BUIBI ICSITEIHHOCTH 10 MTOJYYEHHUIO HOBOTO 3HAHUSI, €TO
WHTEpIIPETAIINN, TPEeoOpa30BaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4E€OHBIX W HOBBIX
CUTYaIUsX.

K xonmy oOyuyenus B 8 kJjacce mpeIMEeTHbIE pe3yslbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaxaTb c(hOPMUPOBAHHOCTh y 00YYaIOLINXCSl YMEHUM:

®pACKpBIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TIOHATHI: aToOM, MOJIEKYIIa,
XMUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJHAsI), BAJCHTHOCTh, OTHOCHTENbHAs aTOMHAs M MOJEKYJsIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI MAacca, MacCcoBast 10JI1 XUMHUECKOTO 3JIEMEHTa B
COCAMHEHWH,  MOJApPHBIH  00BEM,  OKCHJ,  KHCJIOTa,  OCHOBAaHHE,  COJIb,
3NIEKTPOOTPUIIATEIIBHOCTD, CTENEHb OKHUCIICHHS, XMMHUYECKasl peaklus, Kiaccupukanus
PEaKIMii: peakuy COSNUHEHUS, PEaKIMH PA3I0KCHUS, PEaKIIUU 3aMEIEHUS, PEaKIIH
oOMeHa, 3K30- M PHJOTEPMHUYECKUE PEAKIIMU, TEIUIOBOM 3(PQEeKT peakuuu, Sapo aToma,
DIIEKTPOHHBIA CJIOH aTOMa, aToOMHas OpOWTaNb, paJdyc aroMa, XHUMHYECKas CBS3b,
NOJSIpHAsE W HETOJIApHAs KOBAJICHTHAs CBA3b, MOHHAS CBA3b, WOH, KATHOH, AHWOH,
pacTBOp, MaccoBas J0Js BellecTBa (IIPOLEHTHAS KOHIICHTPAIIHS) B PACTBOPE;

® UTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHITHIA U TPUMEHSATH 3TU
MOHATHS TIPY OTIMCAHUH BEIECTB U UX MPEBPAIICHUN;
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®ICTIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJeHUS (OpMYJ BEIIECTB U
YPAaBHEHUHA XUMHUUYECKUX PEAKLUN;

e OIpEEIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUAX, CTEIIEHb
OKHUCJICHHSI 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, MPUHAMIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COeAMHEHHM 1o QopMyliaM, BHJI XHUMHUYECKOH CBSA3U
(KOBaJICHTHAsl U MOHHASI) B HEOPTaHUYECKUX COEAMHEHMSIX;

epackpbiBaTh  cMbIcn  Ilepmogmueckoro  3akona JI. WM.  Mengeneesa:
JEMOHCTPUPOBATH TOHWMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHX
AJIIEMEHTOB OT UX TosioxkeHus B Ilepuoguyeckoil cucreme, 3aKOHOB COXPAHEHUSI MaCChl
BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOI'O YUE€HHUS, 3aKOHa ABOTapo;

®OMUCHIBATh M XapaKTepu3oBaTh TabmuuHyro (opmy llepuogmueckoid cucTemsl
XUMUYECKUX JJIEMEHTOB: Ppa3iNyaTh MOHATHUS «TJIaBHas mnoarpynmna (A-rpymnmna)»y u
«mobouynass nonarpynna (b-rpymnma)», maneie U OOJbIIME MEPUONBI, COOTHOCUTH
0003HauYeHus, KOTOpble UMEIOTCs B Tabmuue «llepuoanueckas cucreMa XUMHUYECKUX
sanemenToB /. M. MenzeneeBay C 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsija fA1apa, oOIlee YHCIO 3JIEKTPOHOB U
pacrnpeielieHHe UX IO JIEKTPOHHBIM CIIOSIM);

exjIacCUPUIIUPOBATh XMMUYECKHE JJIEMEHTHI, HEOpraHWMYeCKHe BEIIeCTBa,
XUMUYECKHE peakiuuu (10 YMCIy U COCTaBy Y4YacTBYIOUIMX B pPEaKIMM BELIECTB, IO
TEII0BOMY 3P deKTy);

e XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHbIX KJIACCOB, MOJATBEPXKAas OMHMCAHHE MPUMEpPAMU MOJIEKYJSIPHBIX ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMII;

®[IPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTU OT HX KAaue€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MPEBPAIICHUIN B pa3JIUYHBIX YCIOBUSIX;

® BLIYHMCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (popMmyse COearHEHUs, MacCOBYIO JOJIO
BELIECTBA B paCTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakluu;

®IPUMEHSTh OCHOBHBIE OIEpAllMU MBICIUTEIBHON JEATENbHOCTH — aHalIu3 MU
CHHTE3, CpaBHEHHE, OOOOINEeHHWE, CHUCTEMATH3allui0, KIacCU(PUKAIKMIO, BBISBICHUE
NPUYMHHO-CIIEACTBEHHBIX CBSI3€M — JUIsl U3YYEHMs] CBOMCTB BEIIECTB M XUMHUYECKHX
peakIMii, eCTeCTBEeHHO-HAayuyHble METOJbl IMO3HaHWS — HaOIIOACHUE, H3MEpPEHueE,
MOJICJINPOBAHUE, SKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIN);

eClIe/IOBaTh MpaBWJIAM TOJb30BAaHUS XUMHUYECKOW TOCYyAOW U JabopaTOpHBIM
o0opyZ0OBaHHEM, a TaKXke MpaBuiIaM OOpallleHUsi C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKIUSMHY T10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYYECHUIO U
coOupaHuio ra3o00pa3HbIX BellecTB (BOAOpOJa U  KHUCIOpOJa), MNPUTOTOBJICHUIO
pPacTBOPOB C ONPEAEIEHHON MaCcCOBOM J0JIEN PACTBOPEHHOIO BEILECTBA, INIAHUPOBATH U
NPOBOAUTH XHMMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IlEJOouYed U
KHCJIOT C TIOMOIIIbIO MHIUKATOPOB (JIAKMYC, (heHON(PTaATCHH, METUIOPAHK U APYTHE).
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K xoniy oOydenuss B 9 kJjiacce mpeiMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

®PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATHUH: XMMHUYECKUN DSJIEMEHT,
aToM, MOJEKyJa, HWOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHUYECKas peakius,
XUMHYECKasi CBsI3b, TEIUIOBOW 3(p(dEKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp,
AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJICKTPOIUTUUYECKAST TUCCOIUAIUS, PEAKIUU HOHHOTO
oOMeHa, KaTaqu3aTtop, XUMUYECKOe paBHOBECHE, oOpaTHUMble U HEOOpaTHUMbIE pPEeaklluy,
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTENIb, BOCCTAHOBUTEh, OKUCICHUE
U BOCCTAHOBJICHHE, a/UIOTPONUs, aM(OTEpHOCTb, XHMMHUYECKas CBA3b (KOBaJIEHTHas,
WOHHAs, METaJUIMYecKas), KpUCTaUIMuecKas pemiéTka, KOpPpOo3usi METalIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW peakuuu, IMpeaeiapbHo gomyctumas KoHmeHTpamus [1JIK
BEIIECTBA;

® WJUTIOCTPUPOBATH B3AMMOCBSI3bh OCHOBHBIX XUMUUYECKUX MOHATHI U MPUMEHSTH 3TH
MOHSTHSA MPU OMTUCAHUU BEIIECTB M X MPEBPAICHUIA;

®IICII0JIH30BAaTh XUMHYECKYI0 CHUMBOJIMKY MJi COCTaBlieHHs (OpMyJ BEIIECTB M
YPaBHEHUH XUMUYECKUX PEaKIUA;

®ONPENIETATh BAJICHTHOCTh W CTENEHb OKUCICHUS XHUMHUYECKHUX DJIEMEHTOB B
COEIMHEHUSIX Pa3IMYHOTO COCTaBa, MPUHAJJIEKHOCTh BELUIECTB K ONPENECIEHHOMY KJlacCy
coeuHeHUNW 10 ¢opMmynaM, BHJI XUMHUYECKOW CBs3M (KOBaJCHTHAs, HWOHHAs,
METaJJINYeCcKas) B HEOPraHMYECKUX COCIUHEHHUAX, 3apsAll HOHA IO XUMHYECKOU
dbopmyne, xapakTep Cpeabl B BOJHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUH, THUII
KPUCTAJUTMYECKOM PEeIIETKH KOHKPETHOTO BEUIECTBA;

epackpbiBaTh cMmbIci  [lepuonnueckoro 3akona JI. M. Mengeneesa wu
JIEMOHCTPUPOBATH €r0 MOHWMAaHUE: OMUCHIBATH M XapaKTepU30BaTh TabIU4HYIO0 (HopMy
[lepuoanueckoil CHUCTEMBbI XHUMHUYECKHX JJIEMEHTOB: pa3iMyaTh TMOHATHS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas mnoarpymnmna (b-rpymma)», mansie u Gonbiiue
MEePUOJIbl, COOTHOCUTh 0003HAYCHUS, KOTOPhIE UMEIOTCS B MEPUOJAMUECKOMN Tabmule,
YUCJIIOBBIMU XapAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M
3apsia sapa, oOlee YuciIo JIEKTPOHOB M PACHPEACIICHHE WX IO DJIEKTPOHHBIM CIIOSIM),
O0O0BSCHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWMCTB AJIEMEHTOB M UX COCTUHEHUN
B MIpejieiaX MaJIbIX MEPUOIOB U TJIABHBIX MOATPYIII ¢ YIYETOM CTPOCHUS UX ATOMOB;

exaccuPUIMpPOBaTh  XMMHUYECKHE DJIEMEHTHI, HEOPraHMYeCKHWe  BEIIECTBa,
XUMUYECKHE peakiuu (M0 YUCIY W COCTAaBY YYACTBYIOIIUX B PEAKIMH BEIIECTB, IO
TErI0BOMY 3(pPeKTy, M0 N3MEHEHHUIO CTETIeHEH OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEIM(PUUECKHEe XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPKasi ONMUCAHUE MPUMEpPAMU MOJEKYISPHBIX U
MOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEaKITUii;

®COCTaBJISITh YPAaBHEHUS SJEKTPOIUTHYCCKON TUCCOIMAIIMK KHCIOT, IIeJodYell u
COJICH, TIOJIHBICE W COKpAIIEHHBIC YpaBHEHUS pPEaKIMii HMOHHOTO OOMEHa, YpaBHEHHS
peakiuii, MOATBEPKAAIOIIUX CYIIECTBOBAHUE T'€HETUUYECKON CBSI3M MEXKY BellleCTBaMU
Pa3JIMYHBIX KJIaCCOB,;
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® PacKpbIBATh CYIIIHOCTb OKHUCJIMUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuui
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OaJlaHCa ATHX PEaKIui;

®IPOTHO3MPOBATh CBOICTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MO>KHOCTH MIPOTEKAHUSI XUMHUECKUX MPEBPAIICHUI B Pa3INYHBIX YCIOBHSIX;

® BLIYHUCIISITh OTHOCUTENIBHYIO MOJEKYJISIPHYI0O U MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3jeMeHTa mo (opmysie COCIUHEHHS, MAaCCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peakInu;

ecoONIONaTh MpaBWja TMOJB30BAHUS XHMHUYECKOM TMOCYyAOH U JabopaToOpHBIM
o0opyZoBaHMEM, a TakKe IpaBuiia OOpalleHUsI C BEHIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSAMH MO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJTYyYCHUIO U
cobupaHuio Ta3000pa3HBIX BEIIECTB (AMMHUAaKa M YTJIEKHUCIIOTO Ta3a);

®IPOBOJNTH PEAaKIUU, TMOATBEPKIAIONIME KAYECTBEHHBIH COCTAaB pa3IMYHbIX
BEIIECTB: pACMO3HaBaTh OMNBITHBIM NYTEM XJOpUA-, OpoMHI-, HMOAUI-, KapOoHAT-,
docdar-, cunukat-, cyabdar-, TUIPOKCUI-UOHBI, KATUOHBI AaMMOHUS ¥ UOHBI U3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOININE B BOAHBIX PACTBOPAX HEOPTAHHMUECKHUX BEIIECTB;

®IPUMEHSTh OCHOBHBIC OIEpAIUU MBICTUTEIBHON NEATENbHOCTH — aHaIU3 H
CUHTE3, CpaBHEHHME, O00O0OIlIeHHe, CHUCTEeMAaTH3aIlMI0, BBISBICHHUE  MPUYHUHHO-
CJIEICTBEHHBIX CBA3CH — JUIsi M3YYCHHUS CBOWCTB BEIIECTB M XUMHYECKHX PEAKIIHM,
€CTECTBEHHO-HAyUHbIE METOJIbI TTO3HAHUSI — HAOIIOZICHUE, U3MEPEHHUE, MOJICITHPOBaHNE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN).
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4, TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanyecTso yacos 5 (nch )
.]'[eKTpOHHl)Ie on pOBLIe
n/n HaumeHnoBanue Pa3aeioB M TEM NMPOrpaMmmbl Beero KOHTpﬁ(),]]],H],]e HpaKTﬁuquKne 05pa30BaTEJ1bele pecypeb
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 XuMusi — Ba)kHas 0071aCTh €CTECTBO3HAHMSA U TPAKTUYECKON 5 5 bubmunorexa LIOK
' JIESITEIILHOCTH YEJI0BEKa https://m.edsoo.ru/7f41837¢c
bu6mmorexka [IOK
1.2 BeniecTBa 1 XuMUYeCKUE peakiuu 15 1 https://m.edsoo.ru/7f41837¢
Htoro no pazneny 20
Pa3znen 2. BaxHeiiline nmpeacTaBUTe M HEOPraHUYeCKUX BElECTB
bubmuorexa [JOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 Bonopoa.llonstue o kucnorax u comusix 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bona. Pacteopsl. [TonsiTHe 00 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
. bu6mmoreka [IOK
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSIUHEHUMN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB [I. U. MengeneeBa. CtpoeHne aroM0oB. XUMHUYeCKast
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

31 [Tepnoanueckwuii 3akon u [lepuoanueckas cucrema 7 bubnmoreka [JOK
xumuyeckux anemenToB /. 1. MenneneeBa. CTpoeHnue aroma https://m.edso0.ru/7f41837c
32 Xumuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE 8 1 bubnnoreka [JOK
peakuuu https://m.edso0.ru/7f41837¢
Utoro no pazneny 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 3)
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9 KUIIACC

No KoaunuecTBO 4acos DJIeKTPOHHBIE
/' (uudposbie)
n/m  HaumeHOBaHHMe Pa31eJIOB H TEM NMPOrpaMMbI Beero KOHTgOJ‘[LHLIe HpaKTﬁnquKne 00pazoBaTelbHbIe
paGoTsI paGoThI pecypebi
Pa3zneu 1. BenecTBO U XUMHYeCKHE PeaKIUuU
11 [ToBTOpEeHMe U yriayOienne 3HaHUH OCHOBHBIX Pa3/esioB Kypca 8 5 1 bubmmoreka [JOK
' KJ1acca https://m.eds00.ru/7f41a636
1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEaKIIUi 4 bubmorexa LIOK
https://m.edso00.ru/7f41a636
13 DNeKTpoNuTHYECKas AUCCoUUanmsl. XUMUYECKUE PEAKIIUU B 8 1 1 bubmmoreka [JOK
' pacTBopax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 O6m1as xapakrepucTuka XumMuueckux siaemMeHToB VIIA-rpymnmes. 4 1 bubmuoreka [IOK
' I"aymorensl https://m.edsoo.ru/7f41a636
29 OO6m1ast XxapakTepucTUKa XUMUUECKHUX 3eMeHTOB VIA-Tpynmsl. 6 bubnnorexa [JOK
' Cepa u e€ coeuHEeHUs https://m.edsoo.ru/7f41a636
23 OO1m1ast xapaKTepUCTHKA XUMUUYECKHX 3JIEMEHTOB V A-TpYIIIBL. 7 1 bubmmnorexka HOK
' A3oT, ochop 1 ux coenvHeHus https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMHUECKHUX 371eMeHTOB |V A-Tpynmsl. bubnnorexa [JOK
24 . 8 1 2 .
Yraepoa U KpEMHUN U UX COCTUHEHUS https://m.edso00.ru/7f41a636
Hroro no pasneny 25
Pazjnen 3. MeTauiibl U MX COeIMHEHUS
. bu6nunorexa LIOK
3.1 Obmpe cBoficTBa METAIIOB 4 https://m.edso00.ru/7f41a636
. but6mmorekxa [IOK
3.2 BaxkHel1e MeTaibl 1 UX COSTUHEHUS 16 1 2 hitps://m.eds00.ru/7f41a636
Hroro no pasneny 20
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Pasnen 4. Xumus u okpyxamomas cpeaa

4.1 BemmectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 3 buGnuorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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5.

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KoandyecTBO 4acoB i 3 o
o aTra .]'leKTI)OHHBIe an pOBLIe
n/n Tema ypoxa Beero | Kontpoabibie | IpaxTutieckue u3yyeHusi =~ oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsI
1 [Ipenmet xumuu. Poiap XuMUM B KU3HU YEJIOBEKA. 1 bubmuoreka LIOK
Tema u BemectnBa https://m.edsoo.ru/ff0d210c
2 IlousiTe 0 MeTOAaX MMO3HAHUS B XUMHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
II 3] o] «I1 o
paTop p pat https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
4 YucTele BemecTBa 1 cMecH. CriocoObl pasieneHus 1 bubmuoreka LIOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceit 1 bubmoreka LIOK
(Ha MpUMepe OYUCTKHU TTOBAPCHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bubmuoreka IIOK
6 ATOMBI X MOJIEKYIIBI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKHU (CUMBOJIBI) 1 Bbubnuorexa LIOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CHOKHBIE BEMIECTBA 1 bubimorexa HOK
p I https://m.edsoo.ru/ffod2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUECHUE 1 bubimorexa HOK
yIApHOe ¥q https:/m.eds00.ru/ff0d2d50
3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUYECKas
10 dbopmyna. BaleHTHOCTh aTOMOB XUMUYECKHUX 1 bubmorexa LIOK
pMyna. https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
OtHocuTtensHasg aToMHas Macca. OTHOCUTETbHAS bubmunoreka IIOK
11 1 .
MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 7ot XUMHUECKOT0 3JIeMEHTA B 1 Bubmmoreka ITOK
COEeIMHECHUH https://m.edsoo.ru/ff0d350c
bubmuoreka IIOK
13 KonuyectBo BemectBa. Monbs. MomnsipHas Macca 1 https://m.edso0.ru/ff0d5230
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14 du3nyeckrue U XUMUYECKUE SBJICHM. XUMHUYECKast Bubnunoreka [IOK
peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcIOBUS IPOTEKAHUSA XUMHUYECKUX Bubmuorexa LJOK
peakun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE Bubmuorexa LOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koanyecTBa, MacChl BEIIECTBA 110 bu6nmoreka IJOK
YPAaBHEHUSM XUMHUYECKUX PEaKLUN https://m.edso0.ru/ff0d5708
18 Kiaccupukanust XMMHUYEeCKHX peaKIIHid Bubmuorexa [JOK
(coemuHeHus, pa3IoKeHHs, 3aMeIIeHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT. bu6mmoteka LIOK
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponbnas paborta Nel no teme «BemiectBa u bubmunorexa [IOK
XUMHYECKHUE PEAKIIAM https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopon bubmmorexa LIOK
— 3JIEMEHT U MpocToe BeecTBo. O30H https://m.edsoo.ru/ff0d448e
Pu3nyecKue 1 XUMHUYECKHE CBOMCTBA KUCI0POIa
22 (peakuuu oxkucienus, ropenue). [lonstue 06 bubmorexa LIOK
’ : https://m.edsoo.ru/ff0d4614
OKCHAAX
23 CniocoObI Moy4eHus KUCIopo/ia B 1a00paTOpuu 1 Bbubnuorexa LIOK
IIPOMBINUIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
T . .
| ommonch et e pes, none
P yp ’ https://m.edsoo.ru/ff0d4790
SHJIOTEPMUUYECKUX PEAKLIUAX
o5 TornuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE bu6mmoreka LIOK
BO3]1yXa, CITIOCOOBI €r0 MPEeI0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
2% [TpaxTrueckas padota Ne 3 o reme «llonydyenue u bu6mmoteka LIOK
coOupaHHe KUCIOPO/Ia, U3YUYEeHUE eT0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
27 Boxopon — 351eMeHT U IpOCTOE BELIECTBO. bubnuorexa [JOK
HaxoxneHnne B mpupone https://m.edsoo.ru/ff0d4ddo
28 Pu3nyecKue 1 XUMHYECKHE CBOMCTBA BOJOPOIA. bubmuorexa [JOK
[IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KHCIOTaX U COMAX bubmmorexa ITOK

24


https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2

30 CrocoObI IOTYyYSHUS BOAOPO/Ia B JIAOOPATOPHH brbmorexa [IOK
¥ flopoa patop https://m.edsoo.ru/ff0d4dd0
31 [Ipaxtuueckas padora Ne 4 o teme «llomydenue u bubnnorexa [JOK
cobupaHue BOJOpoa, U3yUYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. .. bubnuoreka [IOK
32 MoutsipHbIii 00bEM Ta30B. 3aK0OH ABOTAJIPO https://m.eds0o.ru/ffod542e
Brrancienns 00bEMa, KOJIMYECTBa BEIIECTBA Ta3a
33 10 €r0 U3BECTHOMY KOJIMYECTBY BEILIECTBA MIIN bubmorexa [IOK
. y y https://m.edsoo.ru/ff0d55a0
00BEMY
B 0B
34 pearumt 1 ocione 3akoa oBLAINEIX oTHOMCHI buGorexa LIOK
peakn https://m.edso0.ru/ff0d5708
rasoB
35 ®dU3NYECKUE U XUMUYECKUE CBOMCTBA BO/IbI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
. Bu6nuoreka IJOK
36 | CocraB ocHoBanwmii. [ToHsTHE 00 HHIUKATOPAX https://m.edso0.ru/ffod59e2
B .H
37 nenacsmenisic pacrsopst. Maceosa 70a Busmronexa LIOK
m P PEL. a https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B paCTBOPE
IT 05
3| lipurorossense pacrsopos ¢ onpeneeaof buGotexa LIOK
p . . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JI€H paCTBOPEHHOIO BEILIECTBA»
39 Konrtponbnas padora Ne2 o teme «Kucnopog. bu6mmoteka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KilaccuuKalys, HOMEHKIaTypa buomorexa LIOK
JUbL ’ T, My https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA KUCITOTHBIX, bubmuoreka LIOK
41 :
OCHOBHBIX U aM(POTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubmunoreka IIOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 TTonydeHue U XMMHUYECKUE CBOMCTBA OCHOBAHU I bubmorexa IOK
¥ https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa Bubnmnoreka IIOK
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45 IlonydyeHune u XMMHUYECKHE CBOMCTBA KUCIOT bubmorexa HOK
¥ https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmumoreka [IOK
MOJTYyYCHMS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTrueckas padora Ne 6. Pemenue
47 3Kpcne I/IMeHTaJII;)HbIX 3aja4 1o TeMe «OCHOBHBIC bubmorexa HOK
P > N https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX COCTUHCHUIN
48 I'eneTndeckas CBA3b MEXAY KiIacCaMU bubnuorexa LIOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
. Bu6nmoreka IJOK
49 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.eds00.ru/00ad9ch?
50 Kontponbnas padota Ne3 no teme "OcHOBHbIE bubmnorexa [IOK
KJIACChI HEOPTaHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9ela
[IepBoic mOMBITKH KIacCH(PUKATUN XUMHUCCKUX
51 3nepMeHTOB [TousiTHE O T q)nnag CXOIHBIX bubmmorexa [IOK
’ py A https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema bubmuorexa [JOK
xumudeckux snemenTos JI. . Menneneesa https://m.edsoo.ru/00ada52c
53 [Iepuomasl, TpyIIbl, HOATPYIIIBI bubimorexa HOK
PHOJIBL TPY » TOATPY https://m.edsoo.ru/00ada52c
bubmoreka IIOK
54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTombl https://m.eds0o.ru/00ada342
CtpoeHue 2IeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMeHToB llepuoanueckoii cucremsr 1. 1. Bubmoreka [JOK
Menneneena https://m.edsoo.ru/00ada6bc
XapakTeprucTHKa XUMHYECKOTO dJIEMEHTA T10 €T0
56 HOJE)O)KCI-?I/IIO B [lepnoanueckoit cucreme /1. bubmmorexa LIOK
pHO T https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronueckoro 3akoHa JJis pa3BUTHS
57 HAYKH U 1T aKI?FHKfI . . Men eneeﬂB —p SHBIN bubmmorexa LIOK
YK p e A ¥ ’ https://m.edso0.ru/00ada96e
MeJaror U rpaxkJIaHuH
58 DNIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHUX bu6nuoreka [IOK
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anemeHToB/ Beepoccuiickas mpoBepouHas pabora

https://m.edsoo.ru/00adaab8

bu6nmoreka IJOK
59 Mounas xumuieckas cssb 1 https://m.edso0.ru/00adac34

60 KoBaneHTHAs MoApHAsT XUMHUUECKAS CBA3b 1 bubmmorexa LIOK
p https://m.edso0.ru/00adaab8

61 KoBasienTHas HemosipHas XUMUYECKasl CBI3b 1 bubsmorexa HOK
p https://m.edsoo.ru/00adaab9

bubmuoteka LIOK
62 CreneHb OKHCICHHA 1 https://m.edsoo.ru/00adae28

63 OKHUCIIUTENFHO-BOCCTAHOBUTEILHBIE PEAKIIUU 1 buGmorexa LIOK
p https://m.edsoo.ru/00adb076

Bu6nmoreka IJOK
64 OKUCIUTEIN U BOCCTAHOBUTEIN 1 httos://m.eds00.ru/00adb076

65 KonTtponbnast padora Ne4 o reme «Ctpoenne 1 bubmoreka LIOK
aToma. XuUMHUYECKasl CBI3b) https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O00011I€HNE U CUCTEMATH3ALHS 1 bubnuorexa [IOK
3HaHuH https://m.edsoo.ru/00adb33c

67 PesepBHblil ypok. O600111€HHE U CHCTEMAaTU3alIN 1 Bubmmroreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2

68 PesepBHblil ypok. O60011I€HHE U CHCTEMAaTU3alINS 1 bubmoreka [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KUIIACC

Ne KouauuyecTBo yacon
u/n Tema ypoka K - Hara DJIeKTpOHHBIe HU(POBBIE
Bcero OHTPOILHBIE PAKTHHECKHE H3yYeHust o0pa3oBaTeJIbHbIE PeCypPChI
padoThI padoThI
1 [Tepuognueckuii 3axoH. [lepuoanueckas cucrema 1 bubnnorexa [JOK
xuMuueckux 3yemenToB . . MenneneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMUYECKUX 1 Bubnmuorexa LOK
AJIEMEHTOB MEPBBIX TPEX NIEPUOIOB https://m.edso0.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubmunorexa [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl xuMuueckoil CBA3U U TUIBI KPUCTATUTMYECKHUX Bu6nmoreka IJOK
4 .. 1 .
pELETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel no teme «IloBropenue u
5) yriy0JieHne 3HaHUM OCHOBHBIX Pa3fIesioB Kypca 8 1 1
KJ1accay
Knaccudukamms XuMU4eCKuX peakiui mo
6 aSJII/IqI?I)IMl'I;I M3HaKaM P 1 bubmorexa LIOK
p p https://m.edsoo.ru/00adbcb0
v [TonsaTHE 0 cCKOpOCTH XUMHUYECKOHN peakiuu. [TonsaTue 1 bubnnoreka [JOK
0 TOMOTEHHBIX Y I€TEPOTrE€HHBIX peaKLMIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMUYECKOM paBHOBeCHH. DaKTOPHI,
8 BJIMSIIOIIIAE HA CKOPOCTh )I:I/IMI/IquKoﬁ eaK 1/11?/1 u 1 bubmorexa [IOK
a p peakit https://m.edsoo.ru/00adc28c
MOJI0’KEHUE XUMHUUYECKOTO PABHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 bubmmorexa LOK
peakil https://m.edsoo.ru/00adcade
Teopust anekTpoauTUUecko aucconuanu. CHuiibHbIE Bu6nuoreka IJOK
10 1 .
U cia0ble JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peaKIuid 1 bubmmorexa LIOK
M peakil https://m.edsoo0.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE
12 MIPEACTABICHHUH 00 JIEKTPOIUTHICCKOM 1 bubmorexa LIOK
pel P https://m.edsoo.ru/00add5d8
JIUCCOIAAIN
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XUMHUYECKUE CBOWCTBA COJIEN B CBETE NMPEACTABICHUI

bubmunoreka IIOK

1 .
3 00 AJIEKTPOIUTUYECKON JUCCOIHAIIIHI https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruaponuse coyen buomiorexa LIOK
P https://m.edsoo.ru/00add9d4
. bubmuoreka LIOK
15 0O0001eHre U cUCcTEMaTU3ALNS 3HAHUI https://m.eds00.ru/00addd12
[Ipaktuyeckas padora Ne 1. «Permenue bu6mmoteka LIOK
16 .
AKCIEPUMEHTAIBHBIX 3a]a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 mo teme
17 «3JIeII<) OJII/ITIf‘{eCKaFI rccouranusa. XuMHYECKUE bubmorexa LIOK
P & HHATHA. https://m.edsoo.ru/00addecO
pEeakLMK B paCTBOPAX»
18 OO01mas xapakTepUCTHKA rajloreHOB. XUMUYECKHE Bubmuoreka [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCII0Ta, XMMUYECKHE bubmuorexa [JOK
CBOMCTBA, NOJIy4Y€HHUE, IPUMEHEHHE https://m.edsoo.ru/00ade104
20 [TpakTiueckas pabota Ne 2 o reme «llonydyenue bubnmorexa [IOK
COJIIHOW KHMCJIOTBI, U3y4YEHHE €€ CBOMCTB) https://m.edsoo.ru/00ade348
Beluncnenus no ypaBHEHUAM XUMUUYECKUX PEaKLINi, bubmuorexa [JOK
21 .
€CJIM OJIUH U3 PEareHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
bubmoreka IIOK
22 OO0mas xapakrepucTika 3JeMeHToB VIA-rpymmbt https://m.edsoo.ru/00ade64a
AnnorponHsie MoauuUKauu cepbl. HaxoxaeHue
23 cepbl Hpeé coe HH?HI?IZ B 1? Hpo I; XI/IMI/I‘IC?KI/IG buomiorexa LIOK
pv A pHUpoAe. https://m.edsoo.ru/00ade64a
CBOICTBA CEPbI
24 CepoBoaopoj, CTpoeHHe, PU3NIECKUE U XUMUYECKHE Bubmoreka [JOK
CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U Bubmuorexa LIOK
XUMHUYECKHE CBOMCTBA, IPUMCHECHHE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIUH, JIEKALIUE B OCHOBE
MIPOMBIIIUICHHOTO CII0C00a MOTyYeHUs CEPHOM } BuGmiorexa LOK
26 KUCJIOTBL. XMMUYECKOE 3arpsI3HEHUE OKPYXKAKOLIEH

Cp€abl COCAMHCHUSAMU CCPBI

https://m.edsoo.ru/00adec8a
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BrrunciieHue MaccoBoil 10 BBIXOJA TPOAYKTA

bubmunoreka IIOK

27 peakiuu https://m.edsoo.ru/00adec8a
OO0mas XxapaKTepUCTHUKA JIEMEHTOB VA -TPYIIIIbI.
28 A3(])Ji acrll) OCTpaHeHI/Ie B IIPUPOJIC ¢)H3nz}e]cxue u bubmorexa HOK
» Paclipocipe PHPOZE, https://m.edsoo.ru/00adeea6
XHMHYECKHE CBOMCTBA
AmMMuak, ero Gu3nYecKue 1 XUMUIECKHUE CBOWCTBA, bubmmoreka [JOK
29 .
HOJTyYEHHE ¥ IPUMCHEHHE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 mo teme «llomyuenue Bbubmmoreka [IOK
30 . .
aMMHaKa, U3y4eHHE ero CBOMCTBY https://m.eds00.ru/00adf180
31 A3oTHas Kucao0Ta, €€ GU3NIECKUE U XUMUYCCKHE Bu6nmoreka IJOK
CBOICTBA https://m.edsoo.ru/00adf306
Hcrnonbp30BaHWEe HUTPATOB M COJICH aMMOHUS B
32 KayeCTBE MUHEPAJIbHBIX y100peHuil. XumMuueckoe bubanoreka [IOK
3arps3HEHUE OKPYXKAIOLIEH Cpe/ibl COETUHEHUSIMU https://m.edso00.ru/00adf518
azora
33 dochop. Oxcun dpocdopa (V) u pochopras kuciora, Bu6moreka [IOK
¢du3nueckrue 1 XMMUYECKHe CBOWCTBA, TOJTyYeHHE https://m.edso00.ru/00adf68a
Ucnonb3oBanue ¢pochaToB B kKauecTBE MUHEPATBHBIX
34 o0penwuii. 3ar (?Isﬁ(ebﬁne MIPUPOIHOM CPE, Hp bubmorexa HOK
YROOP - Jarp PHpOa pel https://m.edsoo.ru/00adfc20
docharamu
35 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue Bbubnuoreka LIOK
1 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcunpl yriaepoaa, nx Gu3ndecKre 1 XUMUISCKUE
36 CBoﬁcﬂTBaerBKgngmqecSHe MPOOJIEMBI, CBSI3aHHEIC C bubmmorexa [IOK
) p ’ https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VronpHas KACIIOTa U €€ COIIN bubmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padorta Ne 4 o reme "Ilonmyuenue
38 I:J)'IeKI/ICJ'IOFO ralzza KauectBennas peax I/IZ—[II-Ia bubmorexa [IOK
yr . peaKtt https://m.edso0o.ru/00ae027e
KapOOHAaT-MOH
[TepBoHauanbHBIE MOHATHS 00 OPrAaHUYECKUX BuGmiorexa LOK
39 BEIIECTBAaX KaK O COCTUHCHUAX yIiIepo/ia

https://m.edsoo.ru/00ae054¢
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bubmuoreka IIOK

40 Kpemuui 1 ero coeuHeHus https://m.edsoo.ru/00ae080a
[Ipaxtnueckas padora Ne 5. Pemienue

41 31<I::ne I/IMCHT&J‘E;HBIX 3a7a4 1o temMe «BaxkHelimue buGmorexa LIOK

p a https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COEIUHEHUI

42 KonTtponbnast padora Ne3 no reme «Baxneimme bubnuoreka [JOK
HEMETAJJIbl ¥ UX COEIUHEHUI» https://m.edsoo.ru/00ae0el18
OO0m1as XxapakTepUCTUKAa XUMHYECKUX dJIEMEHTOB —

43 MeTaJUIOB. MeTaluinueckas CBSI3b U METaInIeCKast bubmuoreka LIOK
KpUCTajuIMuecKas pemérka. @u3ndyeckue CBOMCTBa https://m.edsoo.ru/00ae103e
METAJLIOB

44 XuMHYECKHE CBOMCTBA METAJIIOB. bubnuoreka [IOK
DNEKTPOXUMHUUECKHUH psil HAIPSHKEHUH METaJIOB https://m.eds00.ru/00ae1156
Oo61re croco0b! moiryueHus merauios. CruiaBsl.

45 BBII‘IIII/ICJ'IGHI/IH o aB}II-IZHI/ISIM XUMHUYECKUX PEAKIINI buGmorexa LIOK

yp peaKiy, https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT MPUMECH

46 TToHsATHE O KOPPO3UN METAILIOB buGmorexa LIOK

pp https://m.eds00.ru/00ae1278
bubmoreka IIOK

ar Illenowmbie MeTamILI https://m.edsoo.ru/00ael14b2

48 OKcuObl U TUOAPOKCUILI HATPUA U KAJTUA buGniorexa LIOK

a AP A p https://m.edsoo.ru/00ael14b2
49 [[lenoyHO3eMENBHBIE METATIIBI — KAJIBIIUA M MarHUH bubmmorexa [IOK
= https://m.edsoo.ru/00ae15e8

50 Baxkueiime coequHEHNA KaJIbIIUS Bubmorexa HOK
A 1 https://m.edsoo.ru/00ael5e8

51 O0001eHne 1 cucTeMaTU3aIis 3HAHUI

52 JKECTKOCTH BOIBI M CIIOCOOBI €€ YCTPaHEHU buGmnorexa LIOK

A yerp https://m.edsoo0.ru/00ae1886
IIpa eckas padbora Ne 6 o teme "JKécTroc

53 B(? BI;TI/II/I ;eTI; ﬂbf) eé TCT aHelfmlT' " e bubmorexa LIOK
A A yerp https://m.edsoo.ru/00aelae8

54 AJTEOMHMIA Bubnmnoreka [IOK

https://m.edsoo.ru/00aelc64
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bubmuoreka IIOK

55 AmMoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHIA 1 https://m.eds00.ru/00ae1c64

bu6nmoreka IJOK

56 Keneso 1 https://m.edso00.ru/00ael1d86

57 Oxkcuabl, ruapokcubl u conu xenesa (1) u xenesa 1 bu6nuoreka [IOK
(1 https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 1

59 iiii”;ﬁgﬁ::ﬂifg;ig 9;{- rll)(()3 T:;ZI f(Ba)KHefIH.IPIe 1 bubsmorexa LHOK

p A https://m.eds00.ru/00ae3des
METAJIBI U UX COEANHEHUS
Borurcnenus 1o ypaBHEHUSIM XUMHYECKHUX PEAKIIHA,

60 €CJIM OJIMH W3 PEarcHTOB JIaH B M30BITKE WIIH 1 bubmuoreka LIOK
COAEPKUT NPUMECH. Bbruucienus MaccoBOM 10N https://m.edsoo.ru/00ael1750
BBIXO/Ia MTPOJYKTa PEaKiuu

61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

62 Kontponbnas pabota Ne4 o teme «Baxueiinue 1
METAJIBI U UX COEANHEHUS)

63 BemecrBa 1 maTepuaisl B IOBCEAHEBHON )KU3HU 1 bubmuoreka IIOK
YeJ0BeKa https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpA3HEHNE OK aroIeil cpebl 1 buGmorexa LIOK

P pyxarom pea https://m.edsoo.ru/00ae4270

65 Posip XM B penieHnn 3KOJIOTHYECKUX IPO0IEM 1 buGmorexa LIOK

p p https://m.eds00.ru/00ae4270

66 PesepBHblil ypok. O600111€HHE U CHCTEMAaTU3alNs 1 Bubmorexa [IOK
3HAHUN https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O600111€HNE U CUCTEMATH3AIIHS 1 Bbubmorexa [IOK
3HAHUN https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3aIHA 1 Bu6mrorexa [IOK
3HaHU https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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6. YYEBHO-METOJUYECKOE OBECHEYEHHME OBPA30OBATEJIBHOIO
MMPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

1. Xumus: 8-i kiacc: 6a30BbI ypOBEHb: YUECOHUK; 5-€ U3/laHue, nepepadboTaHHoe,
8 kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A. AKIHOHEpHOE OOIIECTBO
«M3marensctBO «IIpocBenieHue».

2. Xumust: 9-i xiacc: 6a30BbIi YPOBEHB: YUCOHHK; 5-€ M3qaHue, epepadoTaHHOE,
9 xmacc/ I'abpuenssa O.C., OctpoymoB N.I'., CnankoB C.A. AKIHOHEpPHOE OOIIECTBO
«M3marensctBO «IIpocBenieHue».

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1. ®enepanbHast paboyas mHporpaMMa OCHOBHOTO 0OIIEro oOpa3oBaHMs 110
yueOHOMY TipeaMeTy «Xumus» (0a30BbIi ypoBeHb) A 8-9 KiaccoB 00pa3oBaTENbHBIX
OpraHu3aIuu.

2. Xumus. 8-9 kimaccel. ba3oBbeiii ypoBeHb. MeToaMUeCKHE PEKOMEHIAIMH K
yuebHukam ["abpuensaa O.C., Octpoymona U.I'., Cnankosa C.A.

3. Meronnueckoe nmocobue k yueouuky O. C. 'abpuensna «Xumusy». 8 xkmacc / O.
C. I'abGpuensH.

4. Meroanueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 9 knacc / O.
C. I'abpuensH.

5. l'abpuensa O.C. HUzyuyaem xumuto B 8 ki.: aumaktudeckue marepuans / O.C.
I'abpuensan, T.B. CMupHoOBa.

6. I'a6puensu O.C. M3yuaem xumurio B 8§ Ki.: aumaktudeckue marepuansl / O.C.
I"a6puensn, T.B. CMupHoOBa.

/. Xumus: 9 kinacc: KOHTPOJIbHBIE U IPOBEpOUHbIe padoThl K yyeOHuky O.C. ['abpuensHa
«Xumus. 9 knace» / O.C. I'abpuensn, I1.H. bepeskun, A.A. Yakosa u zip.

8. Xumusi: 8 Kiacc: KOHTPOJbHBIE M MpoBepouHbie paboTel kK yuyeOHUKY O.C.
I"abpuensaa «Xumus. 8 kimacey / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u jap.

9. Xumus B TecTax, 3a7adax u ynpaxkHeHusix. 8 kmacc (aBropel O. C. 'abpuensH,
. B. Tpury0Oyax).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

1. bubmmoreka [{OK https://m.edsoo.ru

2. bubmmoreka  nudpoBoro  o0Opa3oBaTEIBLHOrO  KOHTEHTAa  AKajgeMHH
Munnpocsemienust Poccun https://urok.apkpro.ru/

3. ®I'C «Mos mkomax» https://myschool.edu.ru/

4. Meroauueckas nojepxka neaaroros I'K «IIpocsemenusi» https://uchitel.club/

5. Menuateka «IIpocBemenus» https://media.prosv.ru/
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6. Tpenaxeps! cepuca «Ob6mako 3HaHmi» https://oblakoz.ru/

7. bubamoreka Bumeoypokon https://interneturok.ru/

8. http://www.alhimik.ru.  TlpexcraBieHsl clieayromue pyOpUKH:  COBETHI
aOUTypUEHTY, YYUTEII0 XUMHUH, CIPABOYHUK (OUYEHBH OOJbIIas moaOOpKa TalOmul] U

CIPABOYHBIX MAaTEPUAJIOB), BecEnas XUMUsI, HOBOCTH, OJIUMITHAIbI, KYHCTKaMepa (Macca
UHTEPECHBIX HCTOPUUCCKHUX CBEICHUN).

9. http://www.hij.ru. XXypuan «XuMus U JKH3HB» IOHATHO M 3aHUMATEILHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO MIPOMCXOIUT B HAYKe U B MHUPE, B KOTOPOM MBI
JKUBEM.

10. http://chemistry-chemists.com/index.html. DaekTponHbIi KypHAT «XUMUKA H
XMMHSI», B KOTOPOM TMPEACTABICHO MHOXKECTBO OIBITOB IO XHWMHH, 3aHUMATEIbHOU
uHGOPMAIIMH, TIO3BOJISIONICH YBIIeUh YICHUKOB DKCIICPUMEHTAILHON YacThIO MTPEIMETA.

11. http://c-books.narod.ru. BceBo3morkHas TUTepaTypa o XUMHUH.

12. http://lwww.prosv.ru/. ITocoOus it y9anuxcs, B TOM YHCJIE W IS TIOTOTOBKH
k uroroBoit arrectanuu (OI'D u EI'D), Meroanueckue mocobust st yuuTenen, HayqHo-
MOMyJISIpHAs! TUTEpPaTypa 10 XUMHUH.

13. http://1september.ru/. JKypuan mis yudmTeded ©W He TOJIbKO. boJbimoe
KOJIMYECTBO pabOT YUCHUKOB, B TOM YHCJIC U UCCIICIOBATEICKOTO XapaKkTepa.

14. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJBHBIA MOPTAT
CO CCBhIIKaMH Ha 00pa30BaTeIbHbIC CAUTHI 10 XUMHH.

15. www.periodictable.ru. COopHuk crareli 0 XUMHUYECKHX  JJIEMCHTaX,
WJUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
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