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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI U Pa3BUTHA OOYyYaloOIMXCA CpPEACTBaMHU Y4eOHOIro IIpeaMeTa, YCTAHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 10 pa3/iesiaM U TEMaM IPOrpamMMbl 110 XUMHH, ONPENEISAET KOJIUYECTBEHHbIE
Y Ka4eCTBEHHbBIE XaPaKTEPUCTUKH COAEPIKaHUS, PEKOMEH, Iy EMYI0 [10CIIe10BaTEIbHOCT U3yUCHUS
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKM y4eOHOro mpolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIoLINXCsl, ONPEAENISIET BO3SMOKHOCTHU NPEAMETA JIJIS peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOW INPOrpaMMbl Ha YpPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTraraM OOy4YeHHs XUMHMU Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BU/IOB Y4eOHO-IIO3HABATEIbHOMN J1EATEIbHOCTH
00yyJaromerocs 1o OCBOCHUIO0 y4eOHOT0 COACpKaHUS.

3HaHUE XUMUH CIYKUT OCHOBOH JUIsi POPMHUPOBAHUS MUPOBO33PEHHS 00YJAIOIETOCS, €ro
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
NpPEeCTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pelieHus Ti00albHBIX MPOOJEeM yCTOWYMBOIO pa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUS.

N3ydyeHne Xxumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH [l caMOPa3BUTHUSA U GOPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el u (PyHKIMOHAIBLHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYyYHOIO MBIIICHUS, 3aKJIaJbIBAET OCHOBBI I[€JIOCTHOTIO
B3IJI51a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaXKeHHeM 0a30BOii
HayKH XMMUU Ha ONPEIeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHMs OPUEHTUPOBAH HA OCBOEHUE
00yYaroIKUMUCS CUCTEMbI NEPBOHAYAIBHBIX TMOHATHIH XMMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUMU.

CrpykTypa copaepkaHus IPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ msydeHuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPTaHM30BaHbI 10 IPHUHLUITY IIOCJIENOBATEIBHOIO Pa3BUTHA 3HAHMNA Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJTHOTO YPOBHS K JJPYTOMY, BBITTOTHSSA
(GyHKUIMU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TI0JIYyYEHHUS N3y4aeMBbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS O
XUMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUI U3 paHee U3YUEeHHBIX YUeOHBIX IpeaAMETOB: « OKpyKaroIui
Mup», «bronorus. 5-7 xnacced» u «Dusnka. 7 Kiace.

[Tpu n3yueHnn XUMHUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUH OCHOB XUMHUYECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKuil, B
(GopMHpOBaHMM W pPa3BUTUM T[I03HABATEIbHBIX YMEHMH M HMX MpPUMEHEHHH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYeHHUs Ha CHUCTeMaTH4ecKoe NpuoOIIeHne oOydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOAaM  IO3HAHUS,
(bopMHPYIOIIUM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMHU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY>KaIOIIEr0 MUPa, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJTy4YE€HHbIE MPH U3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEHIeHUH NpoOsieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOU JeSATENBHOCTH;

— (popMupoBanue y o0yyaromuxcs ryMaHUCTHUYECKUX OTHOUICHUH, TOHUMAaHMS [IEHHOCTU
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKU LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMHUSA B cUCTeMe Hayk. Tena u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BetecTB. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pa3iesieHus CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiectB. OTHocuTenbHass aToMmHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Mosb. MoinspHas macca. B3auMocBs3b KOJIM4ecTBa, MacChl M YUCia
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo popmynamMm XUMUYECKIX COCTUHEHUH.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kinaccudukamus XUMHUYECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOHM, MpaBMwiiaMH pabOThl B JIA0OpaTOpuu M HpuéMamu
oOpaiieHusi ¢ 1abopaTopHBIM O0OpYyIOBAaHUEM, M3yUEHHE U OMHCcaHue (U3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOM MTPOBOJIOKH, B3aUMOICUCTBUE MeJIa C KUCIIOTOW) SIBICHUH, HAOIIOICHUE U
OTHCaHNe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBHE
CEpHOHN KHUCIOTBHI C XJOpuaAoM Oapusi, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuu,
B3aUMOJICUCTBUE Kene3a ¢ pactBopoM cou meau (1), uzydenne cnocoOoB paseneHus cMecei:
C TIOMOIIBIO MarHuTa, QWIHTPOBAaHMWE, BHIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
MPOBEICHUE OYMCTKU TOBAPEHHOM COJIM, HAOJIOJEHHWE U OINHUCAHUE PE3yJbTaTOB MPOBEIACHUS
OMbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(I1apocTep>KHEBBIX).

Ba:xuHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kucimopon — 3Ja€MEHT W IpOCTOE BEIIECTBO.
Haxoxnaenue kuciopoja B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPCHHUS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl MONy4YeHHsS] KHUCIOpOJa B JlabopaTopuul U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupojae. O30H — almoTpornHas MOIu(HUKaIns
KHCIIOPOJIA.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yroib M METaH. 3arps3HEHUE BO3AyXa, YCHUJICHUE
napHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bogopon — anemeHT u npoctoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoje, husnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIIOCOOBI MONTy4eHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPABHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas 10 BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUEe MPUPOIHBIX BoJA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCcHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lomyueHnue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHHE C
oOpa3laMu OKCUJOB U ONUCAaHUE MX CBOICTB, NOJYy4Y€HHE, COOMpaHue, paclo3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEOBaHHE OOPa3I[0OB HEOPTaHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTBI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3aLUH, TTOJTYUYEHHE HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHHE OJHOTO METauia APYyTruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XUMHYECKasl CBA3b. OKHMCJINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHSATHE O TpyMax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHIBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIBI SJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obOonouek aromoB mepBbIx 20 XxumHueckux syeMeHToB Ilepuoanyeckoit cucremsr [l W.
MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO AJIEMEHTA MO €ro MojokeHuto B [lepmoanueckoit
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HAyKU U npakTuku. 1. 1. MenneneeB — yu€Hblil U ITpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipoueccsl OKucieHus
1 BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3iokKeHNsl, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepes UCIOBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MMOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CUCTEMHBIMU JIJIS1 OTJENbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIWJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrTpoeHHe aTroOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBl KPUCTAIIMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHM, TeHeThdyecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3IUYHBIM MpHU3HaKaM (TI0 YUCITYy U COCTaBY
YUYaCTBYIOLIMX B PEAKI[H BELECTB, 110 TEMJIOBOMY 3P (DEKTY, 10 H3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTUIO KaTalm3aropa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTue 0 cxopocTu XuMHUUecKo peakiuu. [lousTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonaTne o xumMuueckoM paBHOBeCHH. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCTONIb30BAaHUEM METO/1a DJIEKTPOHHOT0 OajaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHoro oomeHa. YciuoBHsl MPOTEKAaHUs PeaKlMii MOHHOTO OOMEHa, MOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakuu OT BO3IAEHCTBHS pa3iIMYHBIX
(bakTOpoB, UCCIETOBAHKUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLEcca AUCCOIUAIIIN
KHCIIOT, IIeJI0Yel U cosiell (BO3MOKHO UCIIOJIb30BAHKUE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa3oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOUIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crerieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KUCIOTa, XMMHMUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (QU3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCJIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBUTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTyYeHUsI CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peaklus Ha cyibdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, Moy4yeHue u npumeHeHne. Coau aMMOHMUS, UX (PU3NUYECKHE U XMMHYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢usnueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, mojiydeHue. Mcmonmb3oBanue ¢GochaToB B KadyecTBE
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoicrta. Ancop6uus. Kpyrosopor yriepoaa B mpupoze.
Oxcuapl yriaepona, ux (pU3N4YecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJYYCHUE U MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3(PQeKT. YrosipHas Kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEJIbCKOM XO35IMCTBE.

[TepBoHayabHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMSIX yriepona
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBIIUICHHOCTH. [IOHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHPax, OEJKax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenus kpemHusi B mpupoje. O6mme mnpencrtaBieHuss o6 okcuupe kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA TajlOr€HOB U MX COECJUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pasliaMu XJOpPUAOB (TaJOTre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEepHUaoB), HaOdroJeHHWEe Tpouecca oOOyIJIMBaHUS  caxapa TOJ  JAEeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH W HaOIoJleHue NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHWE C (U3MUYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W UX COeAMHEHHM
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMHi a30THBIX M (POCHOPHBIX yI00pEeHUH,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJIb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTHBOrasa, oJyyeHue, COOMpaHue, paclio3HaBaHue U U3YUYeHHE CBOWCTB
YIJIEKUCIIOr0 Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3y4YeHHE IMIPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIGHHE C MPOAYKLUMEH CHJIMKATHOMN
IPOMBIIIJICHHOCTH, pEIlIEHNE YKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Ba)kHelIne HeMeTaulbl U UX
COEIMHEHUS.

MeTanabl M MX COeIMHEHHUs

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramndyeckass CBsI3b M METANIMYECKAs] KPUCTAIIMYECKAs pPEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3auThl UX OT Koppo3uu. CruaBbl (CTajib, YyTyH, MIOPAIIOMHHMMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xumuueckux 3nemeHToB . M. MenpneneeBa, CTpOE€HHME MX aTOMOB, HaXO0XJICHUE B MPHUPOJIE.
®du3nyeckue U XMMHYECKUE CBOMCTBA MarHusi M KajiblMsl. BaxkHelnine cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpOEHHE aToMa, HaXoKJeHUe B npupoje. PU3ndeckrue 1 XMMHUYECKHE CBOWCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MemnpeneeBa, CTpoeHHE aToMa, HaXOKJAeHUE B Ipupoje. Ou3nueckrue 1 XMMUYECKHE CBOWCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
Ppe3yIabTaTOB KOPPO3UH METAIOB (BO3MOXKHO UCIIOIB30BAHUE BHIEOMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEeHHs dKeie3a B
KHUCTIOopoJie  (BO3MOXKHO — MCIIOJI30BAaHME  BUAEOMATEpUasoB), IPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
(1), meau (1), HaGarOIEHKME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
Kamusl U Kaiblidsg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIENOBaHHE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUAPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMme «BaxkHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpyKamoLias cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKM3HM 4YeIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XHMHUUYECKHX peakiuii B ObITy. [lepBas moMomip mpu XHUMHYECKHUX OXKOTaxX |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
BerecTs, ganee — [1JIK). Poib xumun B pereHuu 3K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pas3oB MaTepuasoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmuuie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYUHbIX OHATUN, TaK U MOHATHH, SABISIOLIUXCS
CHUCTEMHBIMU Il OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepEeHHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3(pPeKT, TEXHOIOTUSI, MaTepHaIIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe 0O0Y4YEHHUsI XMMUHU B €UHCTBE YUE€OHOI M BOCIIUTATEIBHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NMPUHATHIMU B OOILECTBE IpPAaBUIAMM U HOpPMaMH IHOBEICHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPaXKAal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh J1OCTOBEPHONW MH(OpPMALME O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IpPEICTaBICHNUS O COLUAIBHBIX HOpMax M IpPaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BHUAAX JIESTEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUH XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U ITOCTYTIKH CBOMX TOBAPHUIIIEH C TO3UIIMK HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHWMAaHHS CYITHOCTH HAYYHOH KapTHHBI MUPA, IPECTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPOIBI, B3aMMOCBS3SX YEIIOBEKA C MPUPOJHON CPEAOH, O POJIM XHMHHU B TO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

NO3HABATENbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM IO XHMMH,
HEOOXOMUMBIE Ui OOBSICHEHHs HAONIOJaeMbIX MPOIIECCOB W SIBJICHWH, TO3HABATEIBHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpec K OOy4eHHI0 M MO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camMo00pa30BaHMI0, TPOCKTHOM M HCCIENI0BATEIbCKON EATENIBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbI:

OCO3HaHME LIECHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOLLIEHUS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 JKU3HU, OCO3HAHME IOCJIEACTBUNH M HENPUSATHE BPEIAHBIX MPUBBIUCK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJIEHHS IpaBHI
0€30IaCHOCTH MTPU OOPALICHUH C XUMHUUECKUMH BEIIECTBAMU B OBITY U pPEAIbHOM KU3HH;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii u Tpyaa pa3iIudHOro pojia, yBaXEHHE K
TPYZy U pe3yJIbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAHUW 1O XHUMHUHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAJIbHOW TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHATILHON Cpeie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBe €€ CYIIeCTBOBaHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MUECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, OJTyYaeMble IPU U3yUYEHUN XUMUHU, JJIs pEIIeHUs 3a/1ad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIbHOM IPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33PEHHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUHOTE3a, (HakT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JPYTroe€.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCalbHble yueOHble ACWCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHbIE, PETyJsATHUBHBIE), KOTOpble OOecreuuBaroT (OPMHPOBAHHWE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOU 1€ TEIbHOCTH.

ITo3naBaTebHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHHUs UCIOJIB30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHU IIPY OCBOCHUHM 3HAHUU:
PacKpbIBATh CMBICII XMMHUYECKUX MTOHATHH (BBIACNIATH UX XapaKTEepHbIE IPU3HAKU, YCTAHABIINBATD
B3aMMOCBSA3b C JAPYTUMHU TOHSTHSIMHU), UCIIOJIB30BATH TOHATHUS IS OOBSICHEHUS OTAEIbHBIX
($akKTOB U SABJICHUIA, BBIOMPATH OCHOBAHMSI U KPUTEPHUH IS KiTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHMYECKHX PpEeaKIHi, yCTaHaBIMBATh MPUYMHHO-CIEICTBEHHBIE CBS3UM MEXKIY OOBEKTaMHU
U3YYEHHUSI, CTPOUTH JIOTUYECKUE paACCYKICHHsS (MHIYKTHBHbBIC, JIE€IyKTHUBHBIC, MO aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

yYMEHHE NPUMEHATh B NpOLEeCCe MO3HAHUS MOHATHS (IpeAMETHbIE M MeTalpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, MPEOOPa30OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUU MOJIENbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass ¢GopMysia M ypaBHEHHE XHUMHYECKOM peakuuu — TMpU pelIeHudu ydeOHo-
MO3HABATEJIBHBIX 3a/a4, C YYETOM OTHX MOJENBHBIX [MPEACTABICHUNA BBIABISITE U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yUaEMBIX MPOIECCAX U SBJICHUSIX.

ba3oBble uccienoBarebCKue 1eHCTBHA:



YMEHHE HMCIOJIb30BaTh MOCTABJIECHHBIE BONPOCHI B KaY€CTBE MHCTPYMEHTA IMO3HAHHUs, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO yUYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE T0coOus, pecypchl IHTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH HMCIOIB30BAHUS WH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJIAa/ICHHE KYJbTYpOH aKTUBHOI'O MCIIOJb30BAHUS PA3IUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
MH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUS PECTABIIATD MOJyUYE€HHBIE PE3yJIbTAaThl 103HABATEIbLHON JESATENIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

yMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IMO3HABaTEIbHOU U
UCCIIE/IOBATEIbCKON JIEATENbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE yudéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBD», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, OINpeeseHe KPUTEPHUEB MO OI[EHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTABJIATH UM KOPPEKTUPOBATH IPEUI0KEHHBIN aJITOPUTM JEHCTBUN IIPY BBIIIOJHEHNUH 3aJaHUN
C yu€TOM NOJy4YeHHsS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUsX,
OIICHUBATh COOTBETCTBUE MOJIyYEHHOT'O pe3yJbTaTa 3asBJICHHOW LIE€JIU, YMEHHUE UCIIOIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbI€ B YCIOBUU 3a/IaHUAMN.

HPEJIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM pabouyell TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CHTYAIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AJIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCICHMSI, XUMUUECKasl peakus, KjJacCupuKaus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoMma, aroMHasi opOuTadb, paAHyC aToMa, XMMHYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM M MPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAAJICKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTU CBOICTB XHMHUYECKUX D3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3jinyaTh IMOHATUS «MJIaBHas moArpynna (A-rpynma)» u
«mobounass mnonrpymmna (b-rpynma)», manble u OoiblIMe MEPUOIbI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. . MeHnneneeBa» ¢ YHCIOBBIMM XapaKTEpUCTUKaAMU CTPOEHHs aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIy W COCTaBY Y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUUECKOM peakliny;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAY4YHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BHIMOJTHEHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYECHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHCJIOPOJA), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K koHny oOydeHus B 9 kiacce INpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKMX MOHSTHI: XMMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCITUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIUU,  OKHCIUTEIb,  BOCCTAHOBHTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONus, amM(pOTEePHOCTb, XHUMHYECKass CBs3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATUM U MPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNiTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAMIEKHOCTb BEUIECTB K ONPEIACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dbopMmyIie, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCTUHEHHH, THUII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TjaBHas nonarpymnmna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPECIICHUE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npejesiax MajblX MePUO0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puUUpPOBaTh XMMUYECKHE IEMEHTHI, HEOPIraHNYECKHUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPAK/Iasl ONMCAHNE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIOIIMX CYLIECTBOBAHME TI'E€HETHMUYECKOW CBSI3M MEXIY BELECTBAMU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INUHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOHN peakiny;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSAMHU T10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYEHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKaT-, cynbdar-, THJIPOKCHJ-UOHbBI, KAaTUOHbBI AMMOHMS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIUi, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOJII0IeHUE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE
8 KUIACC

Ne Kosan4yectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeEM
n/ (ungposbie)
nmporpaMmmabl Bcero KP 1P
n o0pa3oBaTe/ibHbIE
pecypchl
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
X — o
1.1 ecifiiosﬂzz)f;a; 1(1) ;IITTCI:zeCKOﬁ 5 2 bubmorexa HOK
' p https://m.edsoo.ru/7f41837¢c
JIeSITEILHOCTH YeI0BeKa
bubmuoreka [JOK
1.2 B 15 1 2
CIICCTRA H XUMIECKUE peardti https://m.edso0.ru/7f41837c
Uroro no pazneny 20

Paznen 2. BaxHeiilnne npeacTaBUuTe Il HEOPraHUYeCKUX BelleCTB

91 Boznyx. Kucnopoa. [onsitie 06 5 1 bubnnorexa [HOK
OKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kuciorax u 8 1 bubnnorexa [JOK
COJIsIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 bubnnoreka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJTACChI HEOPTAHUYECKUX 11 1 1 bubnuotexa [JOK
COeTMHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1ementon /1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHYecKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu
Ilepuoauueckuii 3aK0H U
31 Ilepnonnueckas cucrema 7 1 1 bubnnorexka [JOK
XUMHYECKHX d5eMenToB J1. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHne aTroma
3. Xumudeckas cBa3b. OKHUCIUTENBHO- 8 1 1 bu6mmorexa [IOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edso0.ru/7f41837c
bubmuorexa [JOK
Hroro mio paszery 15 https://m.edso0.ru/7f41837c
PezepBHOE Bpemst 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB I10 68 4 10
I[MPOT'PAMME
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9 KJIACC

Koaun4yecTBO 4acosB

Ne HaumeHoBaHue pa3iesioB M TeM JJIeKTPOHHbIE
n/n NPOrpamMMbl Bcero KP NP (uudppossie) OP
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
11 [ToBTOpenue u yriybiaeHne 3HaHUH 5 1 bu6muorexa LHOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 1 bubamnorexa LIOK
' XMMHUYECKHX PeaKIni https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS AUCCOLUALIUS. 8 1 1 bubnnoreka [HOK
' XUMHUYECKUE PEaKIMK B PaCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. Hemerasyibl U MX coeIMHEHMSI
21 e ran VA~ 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
rpynmsl. ['agoreHsl
22 e ran VIA- 6 1 1 DnbmorexaIOK
) https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coeTMHCHHUS
OO6mras xapakTepucTruka
23 XUMHYECKUX 3JI€MEHTOB VA- 7 1 1 bu6mmoreka [JOK
' rpymmsl. A3ot, Gpochop u ux https://m.edsoo.ru/7f41a636
COCJTMHCHHS
OO1mas xapakTepucTUKa
2.4 XUMHYECKUX d71eMeHTOB |V A- 8 1 2 bu6mmoreka [IOK
' rpynnbl. YTIepoa U KpeMHHUN U UX https://m.edsoo.ru/7f41a636
COCJIMHECHHMS
Hroro no pazneny 25
Pa3znen 3. MeTajibl 4 X COeIMHEHUS
N bubmuorexa [JOK
3.1
Obmue cBoicTsa MeTanIoR 4 . https://m.edsoo.ru/7f41a636
39 Baxneiinme MeTauibl U BX 16 1 1 bu6mmoreka [IOK
' COCTMHEHUS https://m.edsoo.ru/7f41a636
Hroro o pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
a1 BemecTsa 1 maTepuansl B KU3HU 3 bubmuorexa [JOK
' YeJIoBEKa https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PezepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 68 6 9
ITPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KosmvecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kontpoabusbie IlpakTnueckue wayenus o0pa3oBaTe/IbHbIE
padoTsI padoThI pecypchl

1 [Ipenmer xumuu. Pois xumuu B 1 bu6nmoreka [IOK
JKM3HH 4yesioBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c

2 Ilonsarue o MeTonax MO3HAHHUS B 1 bubnunoreka LIOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1

3 «IIpaBuia paboTsl B 1TabOpaTopuu 1 1 Bu6moteka [JOK
U IPUEMBI 0OpaILEHHS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM)

4 YwucTeIe BEIECTBA X CMECH. 1 1 bubnunoreka LIOK
CriocoObI pa3jienieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaxTHueckas pa60Ta Ne2 Bu6miorexa IJOK

5 «Paznenenue cmecelt (Ha mpumepe 1 1 hitps://m.edsoo.ru/ff0d28c8
OYHUCTKH [TOBapEHHOH COJIN)» — '

bubmmoteka IIOK

6 ATOMBI 1 MOIEKYTbI . https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKHEe dIIEMEHTBI. 3HAKU 1 bubnmorexa LIOK
(CMMBOJIBI) XHMHYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 ﬁtptIg::I;I/?nT.e;jZi?Ilf/ffO d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa

10 BEIIECTB. XUMHUYecKas popMmyJa. 1 bubnuoreka [IOK

BaneHTHOCTh aTOMOB XMMHYECKHX
9JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OrHOCUTEIbHAA aTOMHAs Macca.

11 OTHOCUTENBHAS MOJICKYJISIpHAs bubmorexa [IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 101151 XUMHAYECKOIO bubnunoreka LIOK
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Moib. bub6nmoreka [IOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
sBICHHS. XMMHYECKast PeaKIIust https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnorexa [JOK
XMMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MacChl BEIIIECTB. bu6nmorexa LIOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoaIn4ecTBa, MacChl
17 BemecCTJ;z 1o yg:BHeeIfI:I/I}Ii/; - bubmorexa LHOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIIui
ApUKAAT XUMAYECKUX
18 E;Iafgmgl) (CanHHI/IHeHI/I}I - bubmiorexa LJOK
’ https://m.edsoo.ru/ff0d3f34
pa3yioKeHUs1, 3aMeIIeHUsI, 0OMEeHa)
19 ommmaorcmer. Ovotmone n Bumorerca LIOK
) o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HaHUH
o
o | e s 61 o B LOK
https://m.edsoo.ru/ff0d4290
peaKIum
2| momaea Knonopon e bummorera LIOK
: https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
dusnueckrue U XUMHUYECKUE
29 CBOMCTBA KHCJIOPO/Ia (peaKIuu bubnuoteka [JOK

okucneHus, ropenue). [lonstue 06
OKcHIax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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

Crioco0bl MoNTyueHUsI KUCIOPO/a B

bubnunorexa LIOK

23 71a00paTOPUH U TPOMBIIIICHHOCTH. hitps://m.edsoo.ru/ff0d497a
[IpumMeHeHnue Kuciopoia — '

TennoBoii 3¢ ekt XuMUIecKoi
peaxuu, MOHsATUE O Bubmorexa LIOK

24 TEPMOXHUMHYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d4790
3K30- U SHJOTEPMUYECKUX — )
peaKIUIX
TormBo (HedTh, yrojib 1 METaH). BuGmuotexa LOK

25 3arpsi3HeHue BO3/ayXa, CIOCOObI €ro hitps://m.edsoo.ru/ffod4cda
MPEIOTBPALIEHHUS — )
[IpakTuueckas padora Ne 3 o reme Buborexa LIOK

26 «Ilonyserme 1 cobupanye https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJa, U3YUYEHHE €r0 CBOKCTBY B :

27 Bonopox — sneMeHT 1 nmpocroe bubmmoreka [JOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
Cbmvl/mecm/le U XUMHAYECKHE Bubmiorexa [IOK

28 cBolicTBa Bojopoaa. [Ilpumenenue hitps://m.edso0.ru/ff0d4ddo
BOJIOpO/A — )

29 [TonsaTue o KUCIOTaX MU COMSIX bubmorexa LOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bI moTy4eHust BOA0POia B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme Bubmuotexa LOK

31 «lomyserue u codupare https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YUYEHUE €0 CBOMCTBY — :

32 MounsipHblii 00BEM Tra3oB. 3aKOH bubmuoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBA Bubmorexa [IOK

33 BEIIIECTBA ra3a 110 ero N3BeCTHOMY

KOJIMUECTBY BEIECTBA MWK 00BEMY

https://m.edsoo.ru/ff0d55a0
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Brruucnenus 00EMOB ra3os 0o
YPaBHEHHUIO PEaKIIMU Ha OCHOBE

bu6nmmorexa [IOK

34 3aKOHA OOBEMHBIX OTHOIIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 DOHU3NYECKUE U XUMUYECKHUE bub6nmoreka [IOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubnuorexa [JOK
UHIHKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTEIb.

37 Hackinennble 1 HEHACHIIICHHEBIC bubnunoreka LIOK
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pACTBOPE
[IpakTuueckas padora Ne 5 o reme

38 «IIpurotoBieHne pacTBOPOB C bubnnoreka [JOK
orpeIeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBAY

39 KonTponsHnas padora Ne2 no teme bubmmnoreka HOK
«Kucnopon. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KnaccupuKaius, bubnmorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e

41 i%%iiiinfﬂzﬂiiﬁf;ecs(ﬁoBHLIX u bubmmorexa [OK

’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHJIOB

42 OcCHOBaHUS: COCTaB, bubnuotexa [JOK
KJaccu(uKalus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue u xumuyeckue bubnuoreka [IOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccuduxarmus, bubnunorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHue u XuMHYECKHE bubnuoteka [JOK

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpennue): HOMEHKIATypa,

46 CIIOCOOBI MOJYYCHUSI, XHMUYECKHE bubmorexa [IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6.
47 Pemienue sxcepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 110 TeMe «OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCAMHEHUI»
8 xancomsmoopramacon Bubmorera LIOK
N https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HAHUHI https://m.edso0.ru/00ad9cb?2
o | oo e 3 o e BuGmorra LOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTMHCHUN
SL e stewenton. Tommie Bubmiorerca LIOK
' https://m.edsoo.ru/00ad9ffa
0 TPYyIIaxX CXOJHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U
52 [lepuonuueckast cucrema bubmmnoreka HOK
XUMHUYECKHX d1eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoael, rpynmsl, HOATPYIIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
S5 arovion amewentos Tepmomuecroi Bubmorera LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
56 XapakTepucTuKa XUMUYECKOTO bubmuotexa [JOK

3JICMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824
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[Tepnonnueckoii cucreme /1. U.
Meupeneena

3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTHUS HAYKH U MPAKTUKHU.

bubnunoreka LIOK

S7 . U. MennesneeB — y4EHBIH, 1 https://m.edsoo.ru/00ada96e
Ne/Iaror U IpakJIaHuH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmoreka [JOK
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmnorexa IIOK
59 Honnas xumueckas sk 1 https://m.edscL)E).ru/OOadac34
60 KoBanentnast nonsipuas 1 Bbu6moreka [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6mmoteka [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubmunorexa IHOK
62 Crenens okuceHus 1 https://m.edS(])lo.ru/OOadae28
63 OKHCIUTENBHO- 1 bubmuoreka [IOK
BOCCTaHOBUTEIIbHBIC PEAKIIUU https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIN 1 Bubmiorexa OK
https://m.edsoo.ru/00adb076
65 | «Crpocmmc smons. Koot | 1 BuGmotexa LIOK
CBA3E https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IeH e 1 1 bubmuoreka [IOK
cUcTeMaTU3alvs 3HaHUHI https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O6o0mienue u 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBublit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

Ne Tema ypoka KosmmuecTBo yacon Hara JIeKTPOHHBbIE HU(POBHIE
n/n Kontpoabnbie IlpakTuueckne  M3y4YeHHs o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
[lepuoauueckuii 3aK0H.

1 IIepnoanueckas cucrema Bu6mmoteka [JOK
XUMHYECKHX diieMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menpeneena

KOHOMEPHOCTH B M3M
32012&?13 iﬁM(I)/IC‘leCKI/IXSSJfCHI\:;III;IfOB bubmorexa [IOK

.. https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPHOIOB
Kiaccudukanust 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpr xumMu4yeckoii CBSI3U U THIIBI bubnunoreka LIOK
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme
«IToBTOpEHue u yrimyoieHue 1

3HaHWI OCHOBHBIX Pa3fesioB
Kypca 8 Kiacca»

Knaccudukamms XumMmudaeckux
peaKkLuii Mo pa3audHbIM
MIpU3HAKaM

bubmmoteka IIOK
https://m.edsoo.ru/00adbch0

ITonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE O TOMOTEHHBIX
Y TETEPOT€HHBIX PEAKIUAX

bubmuoreka [{OK
https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHUYECKON PEaKUU U
MTOJIOKEHHE XMMHYISCKOTO
paBHOBECHS

but6mmorexa [IOK
https://m.edsoo.ru/00adc28c
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9 OKHCIIHTEIIbHO- bubnuorexa [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
10| mcrommanm Cummmern Buiotera LIOK
: https://m.edsoo.ru/00adcd68
ci1a0blIe JICKTPOTUTHI
11 HoHHbIE ypaBHEHMS peakuui bubmorexa LOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT U
12 mpercrasscmmi o6 Bubaoterca LIOK
. https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON
U CCOIHAIAN
XHUMHUYECKHE CBOIICTBA COJICH B
13 CBETE MpeACTaBICHUHN 00 bu6nmorexa LIOK
SIIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JHCCOIHUAIAN
14 ITonsiTe o ruApoOIU3E coJien bubmorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3SHAHHH https://m.edsoo.ru/00addd12
o
16 ggjﬁiﬁiicgzznijgﬁ;ﬁ;I;HLIX bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbhas padorta Ne2 o teme
17 «ONEKTpoIUTHYECKast bubnuoreka [IOK
nucconuanys. XuMUYECKue https://m.edsoo0.ru/00addecO
peakiuu B pacTBOPAx»
OO01mas xapakTepucTHKa Butmiorexa [[OK
18 rajoreHoB. XUMHUYECKHE

CBOMCTBA HAa MPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CosiHast

19 KHCJIOTa, XUMHUYECKHE CBOMCTBA Bubmrorexa OK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUe, MPUMEHEHHE
20 | zons oyt congiott BuGnorexa LIOK
y N . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3YUCHHE €€ CBOMCTBY
21| mmcor peasont, e o BuGmorexa LIOK
peaxiui, n https://m.edso0.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
29 OO6m1as xapakTepucTuka bubmmoreka [JOK
seMeHTOB VIA-TpyIisl https://m.edsoo.ru/00ade64a
AJIOTpOnHBIE MO (DUKAIIMH
23 cepbl. Haxoxienue cepsl 1 €€ bubmmoreka [JOK
COEMHEHUI B IPHPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
2 | orreeen veamerac BuGmorera LIOK
. https://m.edso0.ru/00ade802
CBOIiCcTBa
| e Gt s BuGaiorsa LOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE peaKIIui, JIekKaIInue
B OCHOBE ITPOMBIIIJICHHOTO
26 croco0a Moy4eHus CepHOn bubmmorexa [JOK
KUCIIOTBL. XUMHAYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COCJTHHEHUSIMU CEPBI
Brrancnenne MaccoBoit o but6mmorexa [IOK
27 )
BBIX0/1a MTPOYKTa pPEaKuu https://m.edsoo.ru/00adec8a
OO0mrast xapaKTepUCTHKA
28 anemMeHToB VA-Tpynmsl. A30T, bubmorexa I[TIOK

pacnpocTpaHeHue B IPUPOJIE,

https://m.edsoo.ru/00adeeab
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¢du3nveckre 1 XUMHYECKHIE
CBOMCTBA

AMMUak, ero ¢puznueckue u

29 XUMHUYECKHUE CBOMCTBA bubmorexa LIOK
’ https://m.edso0.ru/00adf004
MOJTy4YeHUE U PUMEHEHUE
[TpaxTueckas paborta Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHaKa bubmmorexa [IOK
g ’ https://m.edsoo0.ru/00adf180
U3YYEHUE €r0 CBOMCTBY»
31 A30THas KUCI0Ta, €€ GU3nIEeCKre bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KAYECTBE
32 MUHEPAIbHBIX YA0OPEHHIA. Bu6moteka [JOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYXAaIOIIEe Cpeabl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
33 docdopnas kucnora, pusudeckue bubnnorexa [JOK
¥ XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyuYeHue
Hcnonb3oBanue Gocdatos B
34 KAa4yeCTBE MUHEPAIBHBIX bubmmnoreka HOK
ynoOpeHuil. 3arpsizHeHHe https://m.edsoo.ru/00adfc20
IpUPOIHOI cpeabl hocharamu
Yraepon, pacipocTpaHEeHHE B
35 npupoze, Guznveckue 1 EH6H_HOTeKa LIOK
UMIIeCKTE CROHCTEA ttps://m.edsoo.ru/00adfd9c
Okcuppl yriaepoaa, ux
(I)PIBfI‘-ICCKPIC Y XUMHYECKHE Butmiorexa [[OK
36 CBOICTBa. DKOJIOTHYECKUE

HpO6HeMBI, CBsI3aHHBIC C OKCHUIOM
yraepoja (1V)

https://m.edsoo.ru/00adfebe
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bubnunoreka LIOK

37 VYroipHasg KACIIOTa U €€ COIN https://m.eds00.ru/00ae006¢
[TpakTtrueckas padora Ne 4 mo
38 teme "[losyueHue yriekucnoro Bu6mumoteka [JOK
raza. KagectBeHnHast peakiius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-roH"
IlepBoHavanbHbIC TOHATHS 00
39 OplPaHI/IIIeCKI/IX BEIECTBAX KakK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIJIepoaa
40 KpemHuuii u ero coemuHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta No 5.
a1 Pemenne skcnepuMeHTAIBHBIX Bu6moteka [JOK
3aj1a4 1o teMe «Baxnelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI I X COCAUHEHUS
KonTponrHas padora Ne3 mmo TeM
42 «]ga)Kl:I){(;ﬁmHe ieffloeTaJJI\Lm Honxe ) bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO01mas xapakTepucTHKa
XAMUYECKHX DJIEMEHTOB —
43 MeTaJUI0B. MeTannuueckas CBSI3b bu6nmorexa LIOK
U MeTa/lInIecKast https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasi peliéTka.
du3ndeckre CBOMCTBA METAJIOB
XHUMHUYECKHE CBOIICTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUH psift bubmmorexa [OK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJNIOB
O61ue crnocoOb! MOTyYeHUs
MeTaioB. CiuiaBel. BeranciaeHns Bubmorexa [IOK
45 10 YPAaBHCHHSIM XUMHYECKUX

peaKLui, eCiii OAVH U3 PEarcHTOB

COJICP’KUT IPUMECH

https://m.edso0.ru/00ae1156
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bubnunoreka LIOK

46 Howsrue 0 KopposuH meTaos https://m.edso00.ru/00ae1278
Bbubnnoreka IIOK
47 [enounpie MeTaibl https://m.edS(IJlo.ru/Oanl4b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJIust https://m.edsoo.ru/00ael14b2
49 [IIenoyno3eMEIbHBIE METAIIBI — bubmuoreka [IOK
KaJIbIUI ¥ MarHHUi https://m.edsoo.ru/00ae15e8
50 Baxnelimue coeuHECHNUS bubnunoreka LIOK
KaJIbIIHsI https://m.edsoo.ru/00ael15e8
51 O606I£IGHI/I€ U CHCTEMATU3AIINS
3HAHUH
59 JKEcTkoCTh BOIBI U CIIOCOOEI €8 bu6nmorexa LIOK
yCTpaHEHUs https://m.edso00.ru/00ae1886
53 Eell)\?eK I?Izlggjlil:cﬁi(?g;bjl\i ?\4230;[51 bubmorexa LIOK
i 8 https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmnoreka IIOK
>4 AlOMUHIT https://m.edscﬁ).ru/00ae1c64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
THJPOKCHIA https://m.edso00.ru/00aelc64
bubnunorexa LIOK
56 Keneso https://m.edS(])lo.ru/Oan1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA but6mmorekxa [IOK
xenesa (1) u xenesa (111) https://m.edso00.ru/00ae35e6
58 O6o6LEleHI/Ie U CHCTeMAaTH3allns
3HAHMI
[TpakTuueckas padota Ne 7.
59 Pewienne skciepuMEHTAIBHBIX bu6muotexa [JOK

3aga4 mo reMe «BaxHeimume
MCETAJIJIBI U UX COCAUHCHUS)

https://m.edsoo.ru/00ae3de8
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Brruncienus mo ypaBHEHUSIM
XUMHYECKHX PEaKIUil, €CIIi OJJH
60 U3 PEAareHTOB J]aH B N30BITKE WU 1 Bu6mmoteka [JOK
COJCPKHUT IPUMECH. Bhraucienus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peakinuu
61 O000111eHrE U CUCTEMATU3 AL 1
3HAHUH
KonTtponbnast padora Ne4 o reme
62 «Baxueiilue MeTamIbl U UX 1
COCIMHEHUS
63 BemecrBa u marepuainsl B 1 Bbu6mmoteka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHHUE 1 bubnnoreka [JOK
OKPYIKAFOIIEH CPeJIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 1 bubmuoteka [IOK
9KOJIOTUIECKUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 Pesepsublit ypok. O0o0ieHue u 1 bubmmnoreka HOK
CHCTEMATU3aLMA 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubmuoteka [IOK
cHUCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepsHslil ypok. O6o0mienue u 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31areascTBo
«IIpocsemenune»
» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0miecTBo «31aTenscTBO

«ITpocBemenue»

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA
Xumus : ypoku B 8 kiacce : mocobue st yaurens /H. H. T'apa

Xumust. Ypoku B 9 kiacce : mocodue ais yuutens /H. H. I'apa

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T"azeta « Xumus» u callT 1y1s1 yuuTens «5 uay Ha ypoK XUMHUM»
http://him.1september.ru Eaunast kostexuus ITOP: TIpeamerHas KouteKius « XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI: XUMHSI.
Konnexuust Poccuiickoro o0iieo0pa3oBaTenbsHOTo moprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast ouMIiaa MKoJIbHAKOB M0 XUMHH
http://chem.rusolymp.ru Opranudeckasi XuMusi: 3JI€KTPOHHBIH YUYSOHUK JUTs CPEIHEH HIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 3JICKTPOHHBIH yu4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucranumonHas oJMMITHAIA TIO XUMHUU: TEJICKOMMYHUKAIIUOHHBIN

00pa3oBaTeNbHBINA MPOESKT









