PABOYASA ITPOT'PAMMA
YYEBHOT'O MPEJMETA «XVUMMSL. BA3OBBI YPOBEHb»
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBICHA
Ha OCHOBE TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEeIbHOMU
porpamMMbl OCHOBHOTO 00111ero o0paszoBanus, npeactaBieHHbx B PI'OC 000, a
TaKk)ke Ha OCHOBE (enepaibHONM paboyeil mporpaMmbl BOCIUTAHUA U C YUETOM
KOHIICTIIIUYA TIPEroJjaBaHus y4eOHOTO mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranuzanuax Poccuiickon @enepamumu.

[Iporpamma 1o XuMuU Aa€T NPEACTaBICHUE O IEsAX, OOIIeH CcTpaTreruu
OoOy4eHHMs, BOCHUTaHUS W Pa3BUTHS OOyYarOUIMXCS CpPEICTBAMH Y4e€OHOIro
npeaMera,  YCTaHaBIMBAET  00s3aT€IbHOE  NPEAMETHOE  COJIEpKaHue,
npeaycMaTpUBaET paclpe/iefieHue €ro Mo KiaccaM W CTPYKTYpUPOBAHHUE 10
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHH, ONPEIENACT KOJIMYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTEpUCTUKU COZEpIKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATENbHOCTh HM3YYEHHS XUMHUHA C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJaromuXcs, ONPeACISICT BO3MOXKHOCTH —TMpeaMeTa s
peanu3anuu TpeOOBAaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOU 00pa3oBaTEebHOU
IIporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIEro oOpa3oBaHus, a TaKke TpeOOBaHUH K
pesyapTaraM oOOy4YeHUs XHMHHM Ha YpOBHE IeJiel HW3yueHHs NpeaMeTa u
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHLHON JEATEIIBHOCTH OO0Yy4Yaronierocst o
OCBOCHUIO YU4EOHOTO COACPKaHUSI.

3HaHUWE XUMHUU CIYXUT OCHOBOM Uit (pOPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIerocs, ero nNpeiCcTaBiIeHu 0 MaTEpUaIbLHOM €IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (HOopMUpPyEMbIE XHMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 IBOJIOIUU BEUIECTB B MPHUPOJE, O MYTAX PEUICHUS TI00aTbHBIX
npo0IeM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.
N3ydeHune xumuu:

CIIOCOOCTBYET peann3aliii BO3MOXKHOCTEH [T caMOpa3BUTHI U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el 1 HyHKIIMOHATHHOU IPAMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4eOHOW AesATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HUCCIEOBATEIbCKUX YMEHUM, HEOOXOIWMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAydYHOTO MBIIUICHUS, 3aKJaJbIBa€T OCHOBBI
LEJIOCTHOTO  B3IJIiJa HA E€QUHCTBO MPHUPOABI W YEJIOBEKa, SIBISIETCS



OTBETCTBEHHBIM 3TarnioM B (POPMHPOBAHUHM €CTECTBEHHO--HAYYHOW IPaMOTHOCTU
oOydJarommxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO I[EHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-
-HAyYHbIM 3HAHUAM, K MNOpPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00yJarOIIUXCs.

JlanHble HampaBiieHHsT B OOyYE€HHMH XUMHUU OOECIEUUBAIOTCS CIEeUU(PUKOI
collepkaHusi  y4eOHOro TmpeaMeTa, KOTOpPbIM  ABJSIETCS  NEeAarorudyecku
aIalITHPOBAHHBIM OTpakeHHeM 0a30BOIl HAyKH XMMHH Ha ONpPEeNeNEHHOM 3Tare
€€ pa3sBUTHA.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OIIEero oOpa3oBaHWsS OpPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMBI MEPBOHAYAIBHBIX TMOHATUH XUMHH, OCHOB
HEOPraHWUYECKOW XUMHU M HEKOTOPBIX OTHEJIbHBIX 3HAYWMBIX [OHSITUU
OPraHUYECKON XUMUH.

CtpykTypa cojaepxaHusi TpOrpaMMmbl MO XUMHUHM C(OpMUpPOBaHA HA OCHOBE
CHUCTEMHOT0 noaxona k €€ m3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHCTEMBI
IIOHATHM O XMMHYECKOM JJIEMEHTE M BELIECTBE U CHUCTEMBbI IIOHATUHA O
XUMHUYECKON peakuuu. O0e 3TH CUCTEMBI CTPYKTYpPHO OpPIaHHU30BaHbI 110
IIPUHLIMAIY [10CJIEOBATEILHOIO Pa3BUTUsA 3HAHUM HAa OCHOBE TEOPETHUYECKHUX
IIPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— IPEJICTaBICHUN 00 3JIEKTPOJIUTUYECKOMN AUCCOLMALINU BEIIECTB B paCTBOpaXx.
TeopeTndeckne 3HaHUA PACCMATPUBAIOTCSA HA OCHOBE DMIIMPUYECKHU IOJTyYEHHBIX
U OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCJIEIOBATENIbHO OT OJHOIO YpPOBHS K
JIPYroMYy, BBITIONHSS (YHKIUH OOBSICHEHHUS UM TIPOTHO3UPOBAHHS CBOMCTB,
CTPOCHMSI M BO3MOXHOCTEM NPAKTHYECKOTO TNPUMEHEHHS W  IOJIYy4YEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XMMUU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEACTABICHUS
O XMMHMYECKOM COCTAaBIIAIOLIECH HAYYHOM KapTHHBI MUpPA B JIOTHKE €€ CHCTEMHOM
IIPUPOJIBI, HEHHOCTHOI'O OTHOLIEHHS K HAYYHOMY 3HAHUIO U METOJaM IO3HaHUA B
Hayke. l3yueHne XHMMHUM TNPOUCXOIUT C NPUBICYEHWEM 3HAHUM W3 paHee
U3YYEHHBIX Yy4eOHBIX mpeameToB: «Okpyxkatomuid wmup», «buonorus. 5-7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipn nM3yyeHnrn XUMUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOUH
HayKM Kak O0OJaCTH  COBPEMEHHOI'O  €CTECTBO3HAHMS,  MPaKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYDBI.
3amaua yuyeOHOro MpeaMeTa COCTOUT B (DOPMHUPOBAHMHM CHUCTEMBI XUMHUYECKHUX
3HAHUM — BaXHEWIMMX (PaKTOB, TOHSATUH, B3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOIIEHHI MHUPOBO33PEHUYECKOIO XapakTepa, sS3bIKa
HayKH, B IPUOOIIEHUH K HAYyYHBIM METOJIaM MO3HAHUS MPU U3YUYEHUU BEILIECTB U
XUMHUUYECKUX peakiui, B GQOPMUPOBAHUM U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHHWH B Y4YEOHO-TIO3HABATEIBHOW M Y4EOHO-UCCIEI0BATENbCKON



JESITEIbBHOCTH, OCBOEHUHU TMpaBWi 0OE€30MacHOr0 OOpalleHus ¢ BEIIECTBAMH B
MOBCEHEBHOM JKU3HHU.

[Ipn u3ydyeHHH XMMHHM Ha YpOBHE OCHOBHOIO 0OIEro oOpa3oBaHUsI Ba)KHOE
3HauYEHUE MPUOOPENH TaKHe 11eJU, KaK:

— (GopMHUpOBaHME WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MNPHUHITHIO pPELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaIpaBJIeHHOCTh O0YyUYEHHUS Ha CUCTEMATHUECKOEe MPUOOIIEHHE 00YYaIOIUXCs K
CaMOCTOATEbHOMN MTO3HABATEIbHON NeATENbHOCTH, HAYYHBIM METOJIaM MO3HAHUS,
(bopMUPYIOIUM MOTHBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0OecrnedyeHrne YyCIOBUN, CIOCOOCTBYIOIIMX MPHOOPETCHHIO OO0YYaIOIIUMHUCS
OTbITa PA3HOOOPA3HOMN MAESITEIBHOCTH, TO3HAHUS W CaMOIO3HAHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIETEHIIMI), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JIJIS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

—  (QopmupoBanue o0med  QyHKIMOHAIBHOW UM €CTECTBEHHO-HAy4YHOU
rpaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBICHATHL U OICHUBATh SBJICHUS
OKPYXAaIOLEro MUpPA, MCHOJb3ysl 3HAHUA U ONBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMHUM, TPUMEHSTh HUX NPU pEHIeHUHW Npo0JeM B MOBCEAHEBHOW >XU3HHU U
TPYZIOBOU JIEATENBHOCTH;

— (dopmupoBaHue y 00YYalOIIUXCS TYMAHHUCTHYECKUX OTHOIICHHWM, MOHUMAaHUS
[EHHOCTH XMMUYECKUX 3HAHUM JUIsl BBIPAOOTKH SKOJOTUUYECKH 11ETIECO00Pa3HOTO
MOBEJCHUSI B OBITY M TPYJIOBOM JEATETLHOCTH B IEISX COXPAHEHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOJIIO H
CaMOBOCIIMUTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MPO(UIIL U HANPaBIEHHOCTH JajJbHEHIIEro
oOy4eHus.

OO01iee 4KciIo 4yacoB, OTBEAEHHBIX ISl U3YYEHUS XMUMHHM HAa YPOBHE OCHOBHOTO
oOmiero odbpazoBanusi, coctasisier 136 yacoB: B 8 kiacce — 68 yacoB (2 daca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).

COJEPXXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHS

[Ipenmer xumun. Ponp XuMuM B )KM3HU 4ellOBEKa. XUMHS B CUCTEME HayK. Tena
u BemlecTBa. OU3nMyECKUe CBOMCTBA BEIIECTB. ATperaTHO€ COCTOSIHUE BEILIECTB.
[Tonarre o MeTonax Mmo3HaHusl B xuMuM. Yucteie BemniectBa U cMecu. CrocoOsl
pa3JeIeHUs] CMECEM.

ATOMBI W MOJICKYJIbl. XHUMHUYECKHE 2JIeMEHThl. CHMBOJBI XUMHYECKUX
anemMeHTOB. [IpocTeie U cioXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.



Xumudaeckas Gopmyna. BaneHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOcTaBa BemecTB. OTHOCUTENbHAS aTOMHAs Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.
KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMOCBS3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYpPHBIX €IMHHUIl BelecTBa. Pacu€rel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Ou3NUeCKUe U XUMHUYECKUE SIBJICHUA. XUMHUUYECKas pPEaKUus U €€ NPU3HAKU.
3aK0H COXpaHEHHWsS MAacChl BEIIECTB. XUMHUYeCKue ypaBHeHUs. Knaccuduxarus
XUMUYECKUX PEAKIUH (COSTUHEHUS, PA3I0KEHNUS, 3aMEIIICHUSI, 0OMEHA).
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKON TIOCYAO0W, TpaBWIaMH pabOThl B JlabopaTopuu W
npuéMaMu oOpaleHus ¢ JIabopaTOPHBIM 000PYIOBAHUEM, U3YUCHHUE U OTMHCAHUE
(bu3nYecKux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
¢busnueckux (MJIaBlIeHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJICHCAIMS BOJAbI) U XUMHUECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mea ¢ KUCIOTOM) SIBJICHHM, HAOII0IeHUE U
ONMKMCAaHWE MPHU3HAKOB MPOTEKAHMS XUMHUYECKUX peakluid (pasiioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHUE TUAPOKCHIA
menu (1) mpu HarpeBaHuH, B3aUMOICHCTBHE *kelie3a ¢ pacTtBopoM comu meau (1),
U3y4YeHHUE CIIOCOO0B pa3/iesieHus CMECEH: ¢ MOMOIIbI0 MarHuTa, (GuibTPOBaHUE,
BBITIApYBaHUE, TUCTUIUISIUS, XpoMaTorpadusi, MpoBEEHUE OYNCTKH MTOBAPEHHON
COJIM, HAOJIOJEHWE U  ONHCAHUE  PE3YJbTATOB  NPOBEICHUS  OIbITA,
WJUTFOCTPUPYIOLIETO 33aKOH COXPAaHEHUs MAacChl, CO3JAHUE MOJEIEH MOJIEKYJI
(ILIapOCTEePKHEBBIX ).

Ba:xkuHeilue npeacTaBUTEIM HEOPIAaHNYECKHUX BELEeCTB

Bo3nyx — cMmech ra3zoB. CocrtaB Bo3ayxa. Kuciopom — 37I€MEHT M mpoOCTOE
BelecTBO. HaxoxkaeHuwe Kuciopona B TMpupoje, (U3NUECKHe U XUMUYECKUE
cBoiictBa (peakmuu ropenus). Oxcunwl. [lpumenenue xuciopoma. CrocoObl
MOJIYYCHHUS] KHCIIOpOoJa B JlabopaTopud ¥ TPOMBIIUIEHHOCTH. KpyroBopor
Kucioposa B mpupojae. O30H — auioTporiHas MoAudUKaIs KUCIopoaa.
TemnnoBo# 3ppekT XUMUUECKON peaKIuu, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
SHAOTEPMUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHHE BO3yXa,
YCWJICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT M mpocroe BemecTBo. Haxoxzaenue Boaopoaa B MPUPOJE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA, MNPUMEHEHUE, CIOCOOBI TMOJYyYCHUS.
Kucnots! u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJBI. Boga kak pactBopurens. PactBopsl. Hackienabie
Y HEHACBIIIEHHbIC PAacTBOpPbI. PaCTBOPMMOCTH BEIIECTB B Bojae. MaccoBasi J0Jist
BEIIECTBA B pacTBOope. XHUMHUUYECKHE CBoiicTBa Boabl. OcHoBaHus. Poib
pacTBOPOB B MPUPOJE U B KU3HU 4eloBeKa. KpyroBopor BOIBI B IPUPOJE.
3arpsi3HeHHne NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.



Knaccudukanus neopranmuecknx coequHeHuid. Oxcunbl. Knaccudukanms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBbIC, KHCJIOTHbIE, aM{@OTepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duzmueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHne OKCUI0B.

OcnoBanus. Knaccudukanus ocHOBaHUM: MIETOYN U HEPACTBOPUMbBIE OCHOBAHMUSI.
Howmenxkiatypa ocHoBaHMi. PU3UUECKUE U XMMHUYECKHE CBOMCTBA OCHOBAHMM.
[Toyuenrne oCHOBaHMUM.

Kucnotel. Knaccudukanuus kucnor. Homenknmatrypa kucior. dusmueckue u
XAMHUYECKUE CBOMCTBA KHUCHOT. Psn aktuBHocTH MetamioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiarypa coneil. ®@u3znueckre U XHUMHYECKHE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUM.
Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COJEpPKAHUS KHUCIOpOAa B BO3JyXe, IOJy4YEHHUE,
coOupaHue, pacno3HaBaHWE M HW3YYCHUE CBOWMCTB KHCIIOPOJa, HAOJIIOECHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCJIOBUSL BO3HUKHOBEHHS U
MpeKpalieHus: TropeHus: (moskapa), O3HAKOMJIEHHE C O0Opas3lamMu OKCHUIOB U
OMKMCAHHE HMX CBOWCTB, MOJy4YEHUE, COOMpaHHUE, PACIIO3HABAHUE U HU3YUYCHHE
CBOMCTB Bogopoaa (ropeHue), B3auMoaciicTBue Bogopoaa ¢ okcumom meau (1)
(BO3MO’KHO HUCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE 00pa3II0B BEIIECTB
KOJIMYeCTBOM | MoJb, HCCIeIOBaHHE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM J0JIEM paCTBOPEHHOTO BEIIIECTBA, B3aUMOAECHCTBUE BOJIbI C METAJIIaMU
(HaTpueM ©  KainpuueM) (BO3MOYKHO UCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
ucclieJoBaHue OOpa3IOB  HEOPraHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB,
HaOJIIOICHUE U3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KHCIIOT U IIEJIOYEH,
u3ydeHue B3aummojencTBus okcuga meau (ll) ¢ pactBopom cepHOW KHCIIOTHI,
KHCJIOT C METaJUlaMH, PEaKUUid HEWTpaau3aluy, IMOJTYyYEHHE HEPACTBOPHMBIX
OCHOBAHUM, BBITECHEHHE OJJHOIO METaJljla JAPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJad Mo TeMe «BaxHeliine Kiacchl HEOPraHUYECKHX
COCOMHEHUI.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XUMHYECKHUX IJIEMEHTOB
. A. MenneneeBa. CtpoeHue aroM0oB. XuMHUYeCKasi CBA3b. OKUCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBbie OMBITKY KJIACCU(PUKAIIUA XUMUYECKHUX AJIeMeHTOB. [loHsTHE O Tpymimax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIbHbIE METaJUIbl, TaJlOTCHBI,
WHEPTHBIE Ta3bl). ODJIEMEHTBI, KOTOphle 00pa3zyroT aM@OTepHbIE OKCUIBI U
TUAPOKCHUJIBI.

[Tepnonnueckuii 3akoH. [lepuoanyeckasl cuctemMa XuMU4YeCKuX 3j1eMeHToB /Jl. .
MenpneneeBa. Kopotkonepuoanas u jmHHONIeproaHas ¢opmbl [lepuomanaeckoit
cucreMbl xumnueckux syiemeHToB JI. M. Menneneesa. Ilepuoasl u rpymnmsl.



@uU3N4ECKUA CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB MEPHOJA W TPYIIIbI
AJIIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX sigep. M3ortombl. DnekTpoHsl. CTpoeHUE
AJIIEKTPOHHBIX  000JI0YeK AaTOMOB TMepBbIX 20 XUMHYECKHUX JJIEMEHTOB
ITepuomnueckon cucremnl J{. . MenneneeBa. XapakTepucTuka XMMHUYECKOTO
AJIEMEHTA 10 ero nosoxxeHuro B [lepuoanyeckoit cucreme 1. 1. Menaeneena.
3aKOHOMEpPHOCTM HM3MEHEHHUSl paadyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYyNIaM U IEPUOIAM.
3nauenue llepuoguueckoro 3axkoHa u Ilepmonnueckoid CHCTEMBI XUMHUYECKHX
DJIEMEHTOB JUIsl pa3BUTHA Hayku u npaktuku. [[. 1. MenneneeB — y4€HbI U
IrpakKIaHUH.

Xumuueckass cBA3b. KoBajeHTHas (MOJsipHass M HENOJsIpHasl)  CBSA3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX IIEMEHTOB. VIOHHAs CBS3b.

Crenenp okuciieHHs. OKUCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipouecchl
OKHCJIEHUS U BOCCTAHOBJIEHUA. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpasloB BEIIECTB METaVIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
IUAPOKCUIA LIMHKA C PAacTBOPAMH KHUCIOT M WIEJIOYEH, IPOBEACHUE OIIBITOB,
WUIKOCTPUPYIOIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX — pEaKLUU
(ropeHue, peakluy pas3iokKeHHsl, COETUHEHU).

Mesicnpeomemmuoie cea3u

Peanmnszanpss MeXIpEeOMETHBIX CBS3€M NpU M3YYEHHH XHMHU B 8 Kjacce
OCYULIECTBJISIETCS. 4epe3 MCHOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAyYHBIX
MOHSATUM, TAaK U MOHATUH, SABJISIIOIINXCA CUCTEMHBIMM JUISl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1Me ecTecTBEHHO--HAyYHbIE MOHATUS: Hay4HbId (akT, rumnoresa, TEOpus,
3aKOH, AaHaJlu3, CHUHTE3, KJIacCUpUKanus, NEpPUOAUYHOCTb, HAOIIOJEHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: marepus, aroM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIBI,
paZiOaKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsi, BEIIECTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, Tra3, (PU3MYECKHE BEJIWYUHBI, €IUHUIIBI
WU3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE MOPOJBI, IMOJE3HBIC
MCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKus

ITepuonnueckunt 3akoH. [lepuoanyeckas cucrema XUMAYECKUX dieMeHTOB [[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEpUOAOB, Kalusd, KalablUsd U HX
COCMHEHUNM B COOTBETCTBHM C IIOJIOKEHHEM 3JIEMEHTOB B Illepronnueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.



Crpoenue BemiecTBa: BHUAbl XUMUYECKON CBSI3H. THIIBI KPUCTAILIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOW PEIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudpukanuss um HOMEHKIaTypa HEOPraHMYECKHMX BEIIECTB. XHMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCSA K pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHH, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEIICCTB.

Knaccudukanus XuMU4eCKUX peakUui M0 pa3lIMyHbIM MpU3HaKaM (110 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
WU3MEHEHUIO CTENEHEH OKUCIEHUS XMMHYECKUX 3JIEMEHTOB, 0 0OPAaTUMOCTH, 10
YYACTHIO KaTaJln3aTopa). JK30- U SHIOTEPMHYECKUE PEAKIIUU, TEPMOXUMUYECKHE
yYpaBHEHHUSL.

[TonsiTue o ckopoctu xumudeckoi peakiuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakuusax. [IoHsATHE 0 TOMOT€HHBIX M F€TEPOreHHBIX
peakumsx. [lonarue o karanmse. [lonsaTre o xumMuueckoM paBHoBecHH. DaKkTOpHI,
BIMSIOIIAE HA CKOPOCTh XMMHYECKOW PEAaKIUM M IOJIOKEHUE XUMHUYECKOTO

PaBHOBCCHAI.
OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKuuu, BHGKTpOHHBIﬁ OajaHC
OKHCJIUTEIILHO-BOCCTAHOBUTEILHOU PCaKIHH. CocraBneHue ypaBHeHHﬁ

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX pEAaKIMi C MCIOJIB30BAHUEM METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTHUECKOW AUCCOLUUALMU. IDIEKTPOJUTHI W HEIJIECKTPOJIHTHI.
KaTtnonsl, annoHbl. MexaHW3M AUCCOLMAIMUA BEIIECTB C Pa3IUYHBIMU BUIAAMHU
xuMuueckoit cBsa3u. Crenens aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.
Peakuun moHHOTO OOMEHA. YCJIOBHUSI MPOTEKaHUs PEAKIUA HMOHHOTO OOMEHa,
IOJIHBIE M COKpAllEHHbIE HOHHBIC YpaBHEHUs peakuuid. CBOMCTBAa KHCIOT,
OCHOBAaHMW U COJE B CBETE NPEACTABICHUNA 00 AIEKTPOJIUTHUYECKON
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.
Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJCIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYEeCKHUX
BCIIIECTB — META/NIOB U HeMeTa/uioB (rpadura M ajaMasa), CIOXKHBIX BEIISCTB
(xJmopua HaTpHs), UCCIICAOBAaHNE 3aBUCUMOCTH CKOPOCTH XMUMHYECKON pPeaKIuu
OT BO3JEHCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTH
PAacTBOPOB BEIWIECTB, MpolEeccCa IUCCOLNMAIMM KHUCJIOT, IIEJIOYe M COJIeH
(BOBMOXKHO  MCIIOJIb30BaHME BHUACO MATEPUAJIOB), TIPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peaklWii HMOHHOro OOMeHa
(oOpazoBaHue ocajka, BbIJEJICHUE Ta3a, OOpa3oBaHWE BObI), OIBITOB,
WJUTIOCTPUPYIOIIUX  OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEaKIUN
(ropenue, peakiuu pa3aoKeHus, COSIUHEHUs), paclO3HAaBaHUE HEOPTaHUUYECKUX
BEIIECTB C TOMONIIBIO KA4YECTBEHHBIX PEAKUMid Ha HMOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTanabl 1 MX COeIMHEHHSA

O6mass  xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
XapakTepHbIC cTereHn okucieHus. CTpoeHne U (PU3MIECKre CBOWCTBA MPOCTHIX



BEIIECTB — TAJIOreHOB. XHMMHYECKHE CBOWCTBA Ha [MpHUMEPE  XJopa
(B3aUMOJIECTBUE C METa/llaMH, HEMEeTalllaMH, MIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KHMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUe, MpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJIOpOJia HAa OpPTraHM3M 4YeloBeka. BakHeilline XJIopuasl U UX
HAXOXKJEHUE B IPUPOJIE.

Ob6mast xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue u ¢GuU3HUECKUEe CBOMCTBA
MPOCTBIX BEIMIECTB — KHUCIOpOAa U Cepbl. AJOTpomHbIE MoauduKanuu
KHCJIOpOAa U cepbl. XHUMHUYECKHE CBOWCTBa cepbl. CepoBOJIOPOJ, CTPOCHHUE,
buzndeckue W XUMUYECKHe CBOMCTBA. OKCHIBI Cephl KaK MPEICTABUTEITH
KHCIIOTHBIX OKCHIoB. CepHas KHCIIOTa, (QU3MYECKHE M XHUMHYECKHUE CBONCTBA
(oOmme Kak TpeacTaBUTENs Kiiacca KUCIOT W crenuduaeckue). XUMHUYISCKUE
peakluy, JeKallue B OCHOBE IMPOMBIIIIEHHOTO CHoco0a MOJyYeHHsI CEpHOU
KUCIOTHL. [IpumMenenue cepHoil KUCIOThI. CoJi CEpHOM KHUCIIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxmeHue cepbl U €€ COCIUHEHUN B TPHUPOJE.
XUMHUYECKOE  3arps3HEHUE OKPYXKAIOMIeH  Cpelbl  COCIUHEHUSIMH  CEpbl
(KUCTIOTHBIE JIOKIM, 3arpsi3HEHHE BO3JlyXa W BOJOEMOB), CIOCOOBI €ro
peI0TBpaIICHHUS.

OO6mast xapaktepuctuka »siaeMeHToB VA-rpynnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIC CTEIIEHU OKHUCICHUA. A30T, pacClpoCTpaHEHUE B MPHUPO/IE,
du3nuecKkue U XMMU4eckue cBoiictBa. KpyroBopoT azora B mpupoae. AMMHAK,
ero ¢u3MYECKHE W XMMHYECKHE CBOWCTBA, MojydeHwe W npumeHeHue. Comum
aMMOHWUS, UX (PU3NYECKHE U XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peakiusi Ha MOHbI aMMOHHMS. A30THasi KUCJIOTa, €€ MojydyeHue, (pU3nyeckue u
XUMHUUYECKHE CBOMCTBa (00OmMEe Kak TpeACTaBUTENS Kjacca KHUCJIOT W
cnenuduyeckue). Mcmonp3oBaHWEe HUTPATOB W COJIEM aMMOHHSI B KauecTBE
MUHEPATbHBIX yH0OpeHud. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpebl
COCIMHEHUSMHM a30Ta (KUCJIOTHBIE JIOXKIH, 3arpsA3HEHHE BO3AyXa, MOYBBI U
BogoémoB). Docdop, amnorpomnHsie moaudbuxanuu (ochopa, duznueckue u
xumudeckue cBoiictBa. Okcua dhocdopa (V) u ochopHas kuciora, puznueckue
U XUMUYECKHE CBOMCTBa, mosydeHue. Mcmonp3zoBanue QocdaToB B KadecTBE
MUHEPaTbHBIX YI0OpEHUH.

OO6mast xapaktepuctuka 235eMeHTOB |VA-rpynmel. OcCoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCIEHUS.  YTJIEpoid,  aUIOTPOIHbIE
MOAM(UKAIINKA, PACIPOCTpaHECHUE B TMPUPOJE, (U3HYECKUE U XHUMHYCCKUE
cBoiicTBa. Ancop6mus. KpyroBopot yriaepona B npupojie. OKCuanl yriepojaa, ux
bu3MYeCKue M XUMHYCCKHE CBOWMCTBA, [EHCTBHE HA JKUBBIC OpPTaHU3MBEI,
MOJIy4YeHUE M MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIeMbl, CBSI3aHHBIE C OKCHUJIOM
yriaepoaa (1V), rumore3a T1100adbHOrO MOTEIUICHUS KJIMMaTra, MapHUKOBBIN
s dekr. YrompHas KucaoTa U €€ coiiv, uX GU3NISCKUE U XMMUYSCKUE CBOMCTBA,
noJiydeHrue U TmpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIITUICHHOCTH U CEIHCKOM
XO3MCTBE.



[IlepBoHauasibHbIE TOHATHS 00 OPraHWYECKHX BEILECTBAX KAaK O COEIWHEHUAX
yraepojga (MeTaH, 3TaH, OSTWJEH, AaleTWIeH, S3TaHOJ], TJHUIEPUH, YKCyCHas
kucioTa). [lpupoaHbie MCTOYHUKH YIIIEBOJOPOAOB (yroyib, MPUPOJHBIN ras,
HepTh), MNOPOAYKTH WX TiepepaboTku (OCH3MH), HUX POJIb B OBITY U
MPOMBINUICHHOCTU. [loHSATHE O OMOJIOrMYECKHM Ba)XXHBIX BEIECTBAX: KUpax,
Oenkax, yrieBoJax — M UX POJU B >KM3HU 4YelloBeka. MarepuanbHOE €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUUECKUX COCTMHEHUN.

KpeMHuii, ero pu3nuecKkue 1 XMMUYECKHUE CBOICTBA, IMOJTYyYEHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupojae. O0mue npencrtaBieHuss 00 OKCHUIE KPEeMHUS
(IV) m xpemuameBoii kuciore. CHIMKATBI, WX HCIOJIB30BAaHHE B OBITY, B
IIPOMBIIIJICHHOCTH. BakHEHIIMEe CTPOUTENbHBIE MAaTEpPHUANbl: KEPAMHUKA, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobrmemMbl 6e30mMacHOrO0  MCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUe OO0pa3[OB HEOPraHMYECKHUX BELIECTB, CBOMCTB COJSIHOM KHCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIINil Ha XJIOPUI-UOHBI U HAOIIOICHHE TIPU3HAKOB
UX TPOTEKaHUs, OMBITHI, OTpaKarwmue (PU3NUECKHE W XUMUYECKHE CBOMCTBA
rajJJor€HOB M HX COEIUWHEHUH (BO3MOYKHO HCHOJIb30BAaHUE BUICOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJIOpPUJIOB (TaJOTe€HUIOB), O3HAKOMIIEHHUE C
oOpasmamMu ceppl U €€ COECOIUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOJIEHHE TIpoliecca O0yTiMBaHus caxapa Mmoj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM KHUCJIOTBI, HW3YyYCHUE XUMHUYECKHX CBOWCTB
pa30aBJICHHON CEpPHOM KHCIOTHI, MPOBEJACHUE KAYeCTBEHHOW peakIuu Ha
Ccyab(}ar-uoH W HaOMIOAEHUE NpHU3HAKA €€ NPOTEKaHHWs, O3HAKOMJIEHHE C
¢bu3nueckuMu CBOMCTBaMHM a3oTa, (ochopa M UX COECIUHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE BUJECOMATEPHUANIOB), oOOpa3laMud a30THBIX H  (PocPOopHBIX
ynoOpeHuli, mnoiydyeHue, coOupaHHe, pPACIIO3HABAHHWE U M3yYEHUE CBOWCTB
aMMUaKa, MpoBeJICHNE KaueCTBEHHBIX Peakiuii Ha HOH aMMOHUs U pocdar-noH u
M3yYEHHE MPU3HAKOB MX IMPOTEKAHMS, B3aWMOJECHCTBUE KOHUEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C MeAbI0 (BO3MOXHO MCIIOJb30BAaHUE BHUICOMATEPHUATIOB),
U3y4YeHUE MoJieNiel KPUCTAUIMYECKUX DPEmETOK anMmasa, rpaduta, QysuiepeHa,
O3HAaKOMJIEHME C  MpoIeccoM  aAcopOLUMU  PACTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHBOTa3a, MOJydyeHHUe, coOupaHue,
pacro3HaBaHWe M  M3y4YEHHE CBOMCTB  YIJIEKUCIOTO Ta3a, MpOBEACHUE
KaueCTBEHHbBIX PEAKIUN HA KapOOHAT U CUJIMKAT-UOHbBI U U3YYEHUE MPU3HAKOB MX
NpPOTEKaHUsl, O3HAKOMJIEHHE C TPOAYKIUEH CUIMKATHOM MPOMBIIIJIEHHOCTH,
pelIeHre SKCIePUMEHTANbHBIX 3a7a4 Mo Teme «BakHellnue HeMeTaibl U uX
COEJIMHEHUSD.

MeTtasibl 1 MX COeUHEHUS

OO0mast xapakTeprucTUKa XUMHUYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUU HX
nonoxeHust B llepmogmueckont cucreme xumuueckux osnemeHtoB . .
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHEe MeTaJIoB. MeTainueckasl CBSI3b U
METaJUIMYecKass  KpUCTAUIMYECKas  pemeTka.  DJIEKTPOXUMHUYECKHH  psl



HanpspkeHu MetaioB. Ousnueckne U XUMUYECKUE CBOMCTBa MeTaiuioB. O01ume
criocoObl ToJaydyeHus: MeTaioB. [IoHATHE O KOPPO3WMHM METAJJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppos3uu. CraBbl (CTadb, YyTYH, JIOPATIOMUHUU,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTauibl: MOJIO)KeHUE B llepuoanueckor cUCTEME XUMHYECKHUX
saneMeHToB [[. . MenaeneeBa, CTpO€HUE MX aTOMOB, HaXOXKJICHUE B IPHUPOJIE.
dusznyecKkue U XMMHYECKHe CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKcuabl u
TUAPOKCUIBI HaTpus W Kanus. [IpuMeHeHue IIeNIOYHBIX METauIOB U HX
COEIMHECHUM.

[[lenoyno3emenbpHble  METaAIbl MarHMid W KajblMi:  IIOJIO)KEHHE B
[leprognueckon cucreme XumMudeckux aneMeHToB /. M. Menneneesa, crpoenue
MX aTOMOB, HAaxOXJcHHE B npupoae. PuU3MYEeCKue M XUMHUYECKHE CBOWCTBA
MarHus ¥ Kainblus. BaxkHeime coeiMHeHus: Kanblus (OKCHUI, TUIPOKCHU/I, COJIH).
JKEcTrocTh BOJIBI M1 CIIOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TosiokeHue B [lepuoguueckoi cucteMe XUMUYECKUX 3J1eMeHTOB /I,
. MenneneeBa, CTpOEHHUE aTOMa, HAXOXKJIEHUE B mnpupoae. Dusnyueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCH 1A
AJTIOMUHUS.

Kenezo: nonoxkenue B Ilepuoguueckoit cucteMe XuMuIeckux sneMeHToB /[l. H.
MengeneeBa, CTpOCHHME aToOMa, HAXOXKJAEHHUE B Ipupose. DPU3UUECKUE U
XUMHUUYECKHEe CBOMcCTBa xkene3a. Okcuabl, rujpokcuabl u comu xeneza () u
xenesa (111), ux cocra, cBOMCTBA U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHUE ¢ 00pa3laMy METAJIJIOB U CILJIABOB, UX (PU3MYECKUMU CBOMCTBAMHU,
W3yYEHHUE PE3yJIbTAaTOB KOPPO3UM META/IOB (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCH/IA KaJIbIIMS U HATPHUS C
BOJION (BO3MOJKHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), HCCIICOBAHUE CBOMCTB
KECTKOM BOJBI, TIpollecca TOPEHHS Kejlde3a B KUCIOpoae  (BO3MOXKHO
HCIIOJIb30BaHUE BHACOMATEPHATIOB), NPH3HAKOB MPOTEKAHUS KAadeCTBEHHBIX
peakIuii Ha MOHBI: MarHus, KaJblMs, allOMUHUS, IIMHKA, kene3a (l1) u kenesa
(1), menu (1), HaOmIOACHWE W ONMMCAHHWE TMPOILIECCOB OKPAIIWBAHUS IJIAMEHHU
HOHAMHU  HATpWs, Kauusd ©W  Kaimblusd  (BO3MOXKHO  HCIIOJB30BaHUC
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATFOMUHUS
M TUIPOKCUJA I[IMHKA, PEHICHHE OKCIECPUMEHTAIBHBIX 3aJad [0 TEMeE
«Baxxneunme METaAUIbl U KX COCTUHCHUSD.

XUMHA M OKPYKAKOLIAS cpeaa

Bemectea u Marepuasibl B TOBCEJHEBHOM JKM3HMA 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuid B ObIiTy. [lepBas momMonurs npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HECHHE OKpYXKawlieil cpenbl (TpeaenbHas JOMyCcTHMAas
KOHIIEHTpalus BeulecTs, nainee — [1JIK). Poab XxuMuu B pemieHUu 3KOJIOTMYECKUX
poOoaem.

Xumuyeckuii IKCnepumenm:



U3ydeHue OoOpasIoB MaTepHaioB (CTEKJIO, CIIaBbl METAUIOB, IOJIMMEPHBIS
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXNpeaIMETHBIX CBSI3eM MpU H3YYEHUH XUMUUM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHSATUH, SABJISIONINXCS CUCTEMHBIMU ISl OTIETBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TOHATHS: HAay4YHBIA (DAKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCHU(PUKAIKS, TEPUOJUIHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MapPHUKOBBIN
b (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: mMaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIbI,

PaIMO0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUHN 3aps, MPOBOIHUKH,
MOJTYTIPOBOJHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHO€  COCTOSIHME€  BENIECTBa, ra3,  pacTBOpP,  PacTBOPUMOCTb,

KpUCTaJUIMUecKasi pemeéTka, CIUIaBbl, (QU3UYECKHE BEJIUYUHBI, CIHMHUIIBI
U3MEPEHUSA, KOCMUYECKOE MMPOCTPAHCTBO, TIIAaHEThI, 3BE€3/1b1, COHIIE.

buonorusi: ¢dotocunres, npixaHue, Ouochepa, SKOCHCTEMa, MUHEPAIbHbBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IMPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOEHHS  IPOrpaMMbl  OCHOBHOTO  OOILEro
o0pa30BaHUs JIOCTUTAIOTCS B XOJA€ OOyYeHHsS XMMHHU B €AUHCTBE y4eOHON U
BOCIIMTATEIbHOM  JIEATEIBHOCTH B COOTBETCTBUM C  TPAaJULUOHHBIMH
POCCHMCKMMHU COLMOKYJBTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH,
IPUHATHIMU B OOILECTBE NMpaBMWIaMH M HOPMaMH MOBEACHUS U CIOCOOCTBYIOT
poleccaM CaMOIO3HaHMs, CaMOPA3BUTHS U COLIMATIM3ALNN O0yUYarOIIUXCSL.
JInuHOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTh 00yJarouxcs
PYKOBOJICTBOBATBbCSl CHCTEMOW IO3WTHMBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacuIMpeHue OMbITa IEATeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCTIUTAHNS

LEHHOCTHOTO OTHOUIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJEeIMI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOM HayKh B KHU3HU
COBPEMEHHOI'0 00I11eCTBA, CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOU MHGpOpMAIIME 0
NEPEeOBbIX JOCTUKEHUSX M OTKPBITUSX MHUPOBOM U OTEUYECTBEHHOW XHMHUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

2) rpasKaaHCKOr0 BOCITUTAHMSA:

IPEJICTaBICHUS O COLMAIbHBIX HOPMAaxX U MPaBUIaX MEXIMYHOCTHBIX OTHOIICHUN
B KOJUJICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,



y4e0HO-UCCIIEeIOBATENIbCKOM, TBOPYECKOM M JAPYTrUX BHUAAX JEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JAESTEIBHOCTU TPHU BBHINOJHEHUU
y4eOHBIX, MMO3HABATENIbHBIX 3aJ1a4, BBIMOJIHEHUH XUMHUUYECKHX SKCIIEPUMEHTOB,
CO3JaHUM  Y4YEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOINOHMMAHHUIO U
B3aMMOINOMOIIIM B TIpoliecce ITOM Yy4eOHOW JESITeNIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHUE M TMOCTYNIKM CBOMX TOBapUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIKOB;
3) HEHHOCTH HAYYHOT' 0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS] O BEUIECTBE M XHWMHYECKOW pEakluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABIISIOLIUE
OCHOBY JUIsl TOHMMAaHMS CYIIHOCTHM HAay4YHOW KapTHUHBI MUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS MPHUPOIbI, B3aMMOCBA3SAX YEJIOBEKA C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
MMO3HABATEIIbHBIE MOTHBBI, HAIIPABJICHHbIC HAa IIOJYYEHHE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJUMbIE ISl OOBSICHEHMs] HAOJIIOaeMbIX IMPOIIECCOB M SIBJICHUH,
MO3HABATENIbHON, MHPOPMAIIMOHHON U YHUTATENIbCKOW KYJIBTYpPbI, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOW pPabOThl € y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMU HMH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHMIO U T[IO03HaHHIO, JI0O003HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCT K  €aMOOOpa30BaHUIO, MPOEKTHOM M HMCCIEIOBATEIbCKON
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJICHHOCTU M YPOBHA OOy4YEHHs B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOUIEHHUS! K CBOEMY 3]I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KW3HHU, OCO3HAHHME MOCIEACTBUN W HENPUSATUE
BPEAHBIX TPUBBIUCK (YMOTPEOJCHUS  AJIKOTOJs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTU COOJNO/IEHHUs TpaBuUil O€30MaCHOCTH TIPU  OOpallleHUH ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3y4deHHUIO0 Npodeccuil U Tpyna pas3inyHOro poja,
YBaXKEHHUE K TPYAy U pe3yjibTaTaM TPYIOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHsI MPEIMETHBIX 3HAHWW 10 XHMHH, OCO3HAHHBIA BBIOOP
WHIUBUIYAIbHOM  TPAGKTOPUM  MPOJOJDKEHHUS  00pa3oBaHUsl C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX WUHTEPECOB U
noTpeOHOCTEH, ycmemHod mnpodecCuoHaIbHON NESITEIHPHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHMM, TOTOBHOCTh aJalTHUPOBATHCS B MpPodhecCHOHATbHOU
cpene;

6) 3K0JI0rMYeCcKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH LieTeco00pa3Hoe OTHOIIEHUE K MPUPOE KaK UCTOUHUKY KU3HU Ha
3emiile, OCHOBE €€ CyIIECTBOBaHMUS, IOHMMAaHUE LEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opas3a >KHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TMCUXMUYECKOMY 30POBBIO, OCO3HAHHE IEHHOCTU COONIOIEHUS



mpaBui 0E30MacHOTO TMOBENEHUs Tpu paboTe ¢ BemecTBaMU, a TakkKe B
CUTYaLUsIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUSA, IOJy4aeMble IPH H3YYECHUU XUMHUH, IS
pelleHus 3a1a4, CBSI3aHHbBIX C OKPYXKAIOUIEH NPUPOTHON CPEAOi, 1JIsl TOBBILICHUS
YPOBHSI  DKOJIOTMYECKON  KYJIBTYpBI, OCO3HAHHS TJIO0AJIBLHOIO  XapakTepa
AKOJIOTHYECKUX TPOOJeM M MyTeH MX pelIeHUs] TOCPEICTBOM METOJOB XHMHUHU,
AKOJIOTUUYECKOTO MBIIIJIEHHS, YMEHHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIHLHOM,
KOMMYHHKATUBHOW U COLMAJIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBbTATbBI

B cocraBe MeTanmpeaMETHBIX PE3yJIbTATOB  BBIACISIOT  3HAYUMBIE  JUJIA
dbopMHpOBaHUS MHUPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, THIIOTE3a, (aKT, CUCTeMa, IIPOIIECC, SKCIIEPUMEHT U JIPYToe.), KOTOPhIC
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IMpEeAMETax U MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITHX IMPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ILEIOCTHOMN
Hay4YHOM KapTHHE MHUpa, M YHHUBEpCaIbHbIC yueOHbBIC eUCTBUS (IT03HABATEIbHbIC,
KOMMYHHUKATHBHBIE, PETYyJIATHBHBIC), KOTOpbIe oOecreunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHHUIO M OCYIIECTBICHUIO y4eOHOMU
JICSITCIBHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornvyeckne AelcTBUA:

YMEHUS UCTOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS] IPU OCBOCHUW 3HAHUI:
PaCKpbIBaTh CMBICT XMMUYECKUX MOHITUHN (BBIJCIATh UX XapaKTepPHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C APYTUMHU MOHITUSIMHU ), UCTIOIb30BaTh MOHATHUS 1JIs1
OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBIICHUM, BHIOUpPATh OCHOBAHUS M KPUTEPUU
I KiacCu(UKalMM  XUMHUYECKUX  BEIIECTB M XUMUYECKUX  PEaKIHid,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMH HU3Y4YEHUS,
CTPOHTH JIOTHUECKHE PACCYKJICHHS (MHIYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJBI M 3aKIIOUYCHUS,

yMEHHE TIPUMCHATH B TMpollecce IIO3HAHUS TOHATUSA (TpEeAMETHBIE U
METanpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIOJb3yeMbIe B
XUMHH, TPeoOpa30BbIBATh IIMMPOKO IPUMEHSIEMBIE B XHUMHUH MOJICIIbHBIC
MPECTaBICHUS] — XUMUYCSCKHM 3HAK (CHMBOJI DJIEMEHTA), XUMHUECcKast opMmyJsia u
ypaBHEHUE XWMHUYECKOW pEaKIM — MPU PEHIeHUH Y4eOHO-TIO3HABATEIIbHBIX
3a7a4, C Y4ETOM 3TUX MOJICIbHBIX MPEICTABICHUIN BBISIBJIATh U XapaKTEPU30BAThH
CYILIECTBEHHbIC TPU3HAKU M3Yy4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUUYECKUX  pEaKIui, BBISBIATH OONMEe 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEICTBEHHBIC CBS3U Y MPOTUBOPEUMS B U3YUAEMbIX MPOLIECCAX U SIBICHUSX.
Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA.

YMEHHUE HCMOJIb30BaTh ITOCTABJICHHBIE BOMPOCHI B KA4Y€CTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI JIi (POPMHPOBAHHUS THIIOTE3BI I10
ITPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

IPUOOPETEHUE ONbITa 1O TUIAHUPOBAHWIO, OpraHU3alldd W  IPOBEICHUIO
YUYEHUYECKUX SKCIIEPUMEHTOB, yMEHHE HaOIoAaTh 3a XOJOM Ipolecca,



CaMOCTOSITENIHO MPOrHO3UPOBATH €ro pe3yibTar, POopMyIupoBaTh 000OIICHHS U
BBIBO/IbI 10 PE3YyJIbTaTaM IPOBEAEHHOTO ONBITA, HCCIEN0BAHUS, COCTABIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMeHuEe BBIOMpaTh, AHAIM3UPOBATb MW HMHTEPIPETUPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUAOB U (OpM MpeAcTaBiIeHUs, MOJTyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUs, CIPaBOYHbIC
nocobust, pecypcsl MHTepHeTa), KpUTHYECKH OLIEHUBATH MPOTHBOPEUYMBYIO U
HEJOCTOBEPHYIO UH(OPMAIHIO;

YMEHHE TMPUMEHSATh pPA3IWYHbIE METOJbl M 3alpoChl MPH TOUCKE U OTOOpE
uHGOpPMAIIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX MJI BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a71a4 OMPEeIEHHOTO TUIIa, TPUOOPETEHHUE OMBITA B
00JJaCTH  MCIIOJIb30BaHUSI HMH(POPMALMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOHl AaKTUBHOI'O MCIIOJIB30BAaHUS Pa3IUYHBIX IOHWCKOBBIX
CUCTEM, CAMOCTOATEIbHO BBIOMPATH ONTUMAIbHYIO (QOpMYy HpPEACTABICHUSA
uHbOpMallMl U WUIIOCTPUPOBATh pPEIIAeMble 3aJaud HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, IpyruMu opmamu rpad@uku 1 1X KOMOUHAIIUSIMU;

YMEHHME UCHOJb30BaTh U  aHAJUM3UpPOBaThb B  Ipolecce Y4yeOHOH u
UCCIIEIOBATENBCKOMN I€ATEIbHOCTH MH(POPMALUIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO35IMCTBa M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEW NPUPOIHON
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHUS 3aJaBaTh BONPOCHI (B XOJ€ auajnora v (WiM) AMUCKYCCHH) MO CYIIECTBY
oOcyxaaeMoil TeMmbl, (OPMYIMPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATh MOJTYYEHHBIE PE3yJbTaThl MO3HABATEIIBHON JNEATEIbHOCTH
B YCTHBIX M MNHCBMEHHBIX TEKCTaX; JEJNaTh MPE3CHTALMI0 PEe3yJbTaTOB
BBIMIOJIHEHUSI ~ XMMMYECKOTO  JKCIepUMeHTa  (J1abopaTOpHOro  OIBITA,
1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);
yMEHMsSI y4eOHOro COTpPYJHHYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  ACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Yy4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uIMil (00CcyxaeHrs, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALINS
COBMECTHBIX JICMCTBHUM, ONPEICIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOATENIbHO OMNpEeAeNiaTh LEIu ACSTENbHOCTH, IUIAaHUPOBATH,
OCYUIIECTBIISATh, KOHTPOJIUPOBATHh U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BEIOUpaTh Hauboiee 3PPeKTUBHBIE CIOCOOBI PEIICHUS YyY€OHBIX U
MIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTaBJIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM AJITOPUTM JIEMCTBUM MPHU BBINOJHEHUHA 33a[aHUNA C YYETOM
MOJTy4Y€HHUsI HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBaX M PEaKLUsX,



OLICHUBATh COOTBETCTBUE MOJYYCHHOTO PE3YJbTAaTa 3asBJICHHOW LIEIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUMN.
HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeaMeTHBIX Pe3ysbTaTOB MO OCBOEHUIO 00SI3aTEIBHOTO COACPIKAHUSA,
YCTAHOBJICHHOTO JIaHHOW (QeaepaibHOM pabodeil mporpaMMom, BBIJCISIOT:
OCBOCHHBIE OOYyYarOUIMMUCS HAy4HbIE 3HAHMS, YMEHUS U CIOCOOBI JCHCTBUH,
cnenuuyeckue JUisi MpeAMETHOM 00JacTu «XUMHs», BUIBI JEATEIBHOCTH IO
MOJYYEHUIO HOBOTO 3HAHUS, €ro WHTEpHpeTaluu, MOpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAITUsX.

K kxoHiy oOydenusi B 8 kijacce mpeaMeTHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e  pPacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKHX TOHSITHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DBJIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHas |
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XMMHYECKOTO 3JIEeMEHTa B COCIMHEHUU, MOJIIPHBIM 00BEM, OKCHJI, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPUIATEILHOCTh, CTEIEHb OKHUCICHUS, XUMUYECKas
peakius, KiaccuduKaius peakiuii: peakiuu COeAMHEHUS, PEaKIIUU Pa3IoKEeHHUS,
peakiuy 3aMelIeHHs, peakluu OOMEHa, 3K30- M HIHIAOTEPMUUYECKUE PEAKIUH,
TeII0BoM 3 EKT peakuuu, SAPO aroMa, SJICKTPOHHBIA CIIONM aTroMma, aToMHas
opOuTanb, paauyc aroma, XUMUYECKash CBA3b, MOJApHAasS W HEMOJSIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MacCOBas J0JIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

e  WUIIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHUX TMOHATHH U
MPUMEHSIThH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e  UCIOJb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIS COCTaBJIEHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

. OTpEeEeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHMSIX,
CTENIEHb OKHCIICHUS JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIJICKHOCTH
BEIIECTB K OMPENeNEHHOMY KJIACCy COCIMHEHUI 10 GopMysiaM, BUJ XUMUYECKON
CBSI3M (KOBAJICHTHAs] M MIOHHAS) B HEOPTaHUYECKUX COCTUHECHUSIX;

e  packpeiBathb cMbIcn [lepuogmueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBATh  IMOHMMAHUE  MEPHOJUYECKON  3aBUCUMOCTH  CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT MX MOJIokeHUsA B [lepronueckoil cucreme, 3aKOHOB
COXPAaHEHHS] MaCChl BEMIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
y4EHHUs, 3aKOHa ABOTrajipo;

. OMUCHIBATh U XapakTepu3oBaTh TabauuyHyro ¢dopmy Ilepuoanueckoit
CHUCTEMbl XMMHUUYECKHUX DJIEMEHTOB: pa3ndaTh MOHATHS «TJIaBHAs noarpymmna (A-
rpynmna)» u «mnobounas noarpynmna (b-rpymnma)», Maneie U OONbIIME MEPUOIBI,
COOTHOCUTH 0003HaueHHUs, KOTOopble uMerTcs B Tabmuue «llepuomamueckas
cucreMa xumuuyeckux onemeHtoB Jl. WM. MengeneeBa» ¢ 4UHMCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHHUSI aTOMOB XMMHMYECKUX 3JIEMEHTOB (COCTaB U 3apsjl
a1ipa, o0I11Iee YMCIIO JIEKTPOHOB U PACTIPE/ICTICHUE UX IO JIEKTPOHHBIM CJIOSM);



e  KJacCUPUIIMPOBATh XUMHUYECKHAE OJJIEMEHTHI, HEOPTAaHWYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIYy U COCTaBY y4YaCTBYIOIIMX B PEAKIMU BEIECTB,
1o TerIoBoMy 3P dekTy);

e  XapakTepu3oBaTh (ONHUCHIBATH) OOIIME XMMHYECKHME CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TNOJATBEpXAas OMNHCAHHE MpPUMEpPaMU MOJEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e  TPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpaIICHUN B Pa3IUUHBIX
YCIIOBUSIX;

e  BBIYUCISATH OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (hopMyse COEAMHEHHUS, MACCOBYIO
JIOJIIO0 BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUEThl MO YPABHEHUIO XUMHUYECKOU
peakIuu;

e  IPUMEHSATh OCHOBHBIE OMNEPAIMU MBICIUTEIBLHON AEATEIbHOCTA — AHAIHU3 U
CUHTE3, CpaBHEHHE, 0000IIIeHNEe, CUCTEMAaTH3alINI0, KJIACCU(DUKAIIMIO, BHISIBIICHUE
MPUYMHHO--CIICICTBEHHBIX CBSI3€d — I M3Y4YEHUsS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIINii, €CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS — HAOIIO/ICHHE,
U3MEpPEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN);

e  CIEIOBaTh MpPaBHUJIaM MOJIb30BAHUS XMMHUUYECKOU MOCYI0M U JTaOOpaTOPHBIM
000pyZI0BaHUEM, a TAKKE MIPABUIIAM OOpAIllEeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIMSIMA TIO BBIMOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OMBITOB IO
MOJYYEHUI0 U COOUPAHMUIO Ta3000pa3HbIX BEIIECTB (BOAOPOJAa W KHUCIOPOJA),
IIPUTOTOBJICHUIO PAacTBOPOB C OMNPEAECIEHHOM MAacCOBOW JOJIEW PACTBOPEHHOIO
BCIIIECTBA, IUUJITAHUPOBATh U MPOBOJUTH XHWMHYECKHE OSKCIEPUMEHTHI 10
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C IOMOIIBIO HHIUKATOPOB
(;rakMmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoniy oOyueHus B 9 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e  pacCKpbIBaTb CMBICII OCHOBHBIX XHUMHYECKUX TMOHATHUN: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHWUOH, IMPOCTOE BEILECTBO, CIOKHOE
BEILIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUUATEIbHOCTh, CTENEHb OKHUCJIEHUS,
XUMUYECKas peaKkilus, XUMHYecKasi CBs3b, TEIJIOBOM 3(PGEKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOP, IICKTPOIUTHI, HEIIEKTPOIUTHI, IIEKTPOTUTHICCKAS
JMCCOLIUAIINS, PEaKIIMK HOHHOTO 0OMEHA, KaTalu3aTop, XUMUIECKOE paBHOBECHE,
oOpatuMble W HEOOpATUMBIE pEaKIUU, OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIC
peaKkIuy, OKHUCJIUTEIbh, BOCCTAHOBUTEIb, OKHCICHHE U BOCCTAHOBJICHHUE,
ajuioTponusi, aM(pOTEpPHOCTh, XHMHUYECKas CBsI3b (KOBaJICHTHAs, HWOHHAas,
MeTaJTHYecKas), KpUCTAUIMYECKas pemeérka, KOPpO3Ws METalioB, CILIABBI,
CKOPOCTh XHUMHUYECKON peakiuu, MpenesibHO aonyctumas koHueHtpamusa [IJIK
BEILIECTBA;

e  WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHUYECKHX TIOHSATHH U
MPUMEHSTH ATH MOHATHSI IPY OTTMCAHUU BEIIECTB U MX MPEBPAIICHHI;



e  HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTAaBJICHUSI (JOPMYJT BELIECTB
U YpaBHEHUI XUMUYECKUX PEAKIIHIL;

e  OMNPENENATh BAJIEHTHOCTb U CTENEHb OKUCICHMS] XUMUYECKUX DJIEMEHTOB B
COEIMHEHMSIX Pa3JIMUYHOTO COCTaBa, IPUHA/JIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEOUHEHMH 1o ¢opMysaM, BHUJ XMMHYECKOH CBA3M (KOBaJEHTHasd,
VOHHAsA, METAJUIMYECKas) B HEOPraHMYECKUX COEJUHEHUSX, 3apsij HOHA IO
XMUMHUYECKOHN (popmyrie, XapakTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COEJIMHEHU, TUIT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEUIECTBA;

e  packpeiBath cMbIca Ilepumommueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPHUPOBATh €0 MOHUMAaHHE: OMHCHIBATh U XapaKTEPH30BaTh TAOIUYHYIO
dopmy Ileprogudeckoid CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHUS
«rnaBHas noarpymnmna (A-rpymnmna)» u «mnodounasd noarpymnmna (b-rpynna)», mansie
U OOoJbIIME TMEpPUOAbl, COOTHOCHUTh O0O3HAUEHHS, KOTOpPbIE HMEIOTCS B
NEPUOANYECKON Tabiule, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijpa, OOIlee YHUCIO 3JIEKTPOHOB U
pacnpeesieHre UX 10 3JIEKTPOHHBIM CII0SIM), OOBSICHITh 00IIKE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHHI B Mpeenax MajblX IEPUOI0B
Y TJIABHBIX MOATPYIH C Y4ETOM CTPOECHUS UX aTOMOB;

e  KJaccupUUUPOBATh XUMHUYECKHE HIIEMEHThl, HEOPraHMYECKHE BEIIECTBA,
XMMHUYECKHE peakuuu (10 YUCIy M COCTaBy Y4YacTBYIOLIUX B PEAKIMH BEIIECTB,
0 TEIIOBOMY 3(P(EeKTy, MO0 U3MEHEHHMIO CTENEHEH OKUCIEHUS XUMUYECKUX
AJIEMEHTOB);

e  XapakTepu3oBaTh (OMHUCHIBaTh) OOIIKME M CHEHUPUUYECKHE XHUMHYECKUE
CBOMCTBA MPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEPKAAsl OMHCAHUE MpPUMEpPaAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;

e  COCTaBJIATb YPABHEHUS AJIEKTPOIUTUUECKON TUCCOUALIMN KUCIIOT, LIEI0Yen
U COJei, MOJIHbIE W COKpaul€HHbIE YpaBHEHHUs peakUuid HOHHOTO OOMEHa,
YPaBHEHUS PEaKLMi, MOATBEPHKAAOUIMX CYLIECTBOBAHWE T€HETUYECKOM CBS3H
MEXy BEIECTBAMH Pa3JIMYHBIX KJIACCOB;

e  pacKpbIBaTh CYIIHOCTb  OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUHI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakuui;

e  IPOTHO3MPOBATH CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHNSI XUMUYECKHUX NIPEBPALLECHHUN B PA3JINYHBIX YCIOBHUSX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO Macchl BEUIECTB,
MacCOBYIO JIOJIF0 XMMUYECKOIO 3JIEMEHTa MO (OopMyJsie COECIUHEHHUS, MACCOBYIO
JIOJIX0 BEIIECTBA B PAacTBOPE, NMPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUUYECKOU
peakiuy;

e  coOmogaTh mpaBuia MOJIb30BAHUS XUMUYECKON MOCYJI0N M J1a00paTOPHBIM
000OpyZOBaHUEM, a TAKXKE MpaBUja OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSMU 110 BBIIOJHEHUIO JaO0OPATOPHBIX XHWMHUYECKUX OIBITOB IO
MOJyYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BELIECTB (aMMHaKa U YTIEKUCIOrO
rasa);



. MPOBOJIUTh PEAKLHH, MOATBEPKIAAOIINE KAYECTBEHHBIN COCTAB PA3JINYHbBIX
BEILIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOPUA-, OPOMHI-, HOJAHU-, KapOOHAT-,
dbocdar-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATUOHHI aMMOHHUS W HOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIICCTB;

. MPUMEHATH OCHOBHBIEC OMEPAIllUM MBICIUTEIbHON AEATCIBHOCTA — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHWEe, CHUCTEMAaTH3allUi0, BBISBICHUE MPUUYNHHO-
CJIECTBEHHBIX CBS3€M — JJIsl U3YUYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN,
€CTECTBEHHO-HAyYHbIC METOJIbl TO3HAHWST — HaAONIOJEHUE, W3MEpPEHUE,
MOJICJINPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacos JyiekTpoHHbIE (IU(PPOBLIE)
n/n TeM NPOrpaMMbl Bcero Kontponubre Ipaxrueckue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bu6mmoreka [IOK
MPAKTUYECKOU IESITETBHOCTH https://m.edso00.ru/7f41837c
YeJioBeKa
19 BeliectBa 1 XuMHueCcKe 15 1 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro 1o pasneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnnoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax 5 0 1 bubnuoreka [IOK
U COJSIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeseeBa. CTpoeHne aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcm/m

3.1

[lepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHYECKHX 3j1eMeHToB J[. 1.
Menpene-eBa. CTpoeHue aroma

Bbubnmnoreka [JOK
https://m.edsoo.ru/7f41837¢c
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X .
32 Omcmemsio 5 0 Butmotexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no paseny 15 https://m.edsoo0.ru/7f41837c
bubmuoreka [JOK
Peseprioe Bpems 3 0 https://m.eds00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
9 KUIIACC
KoanuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m BpOrpAMMEI Beero Kognpo.nbm,le HpﬁaKTI/I‘JECKI/Ie 0BpA30BATETBHBIE
padoThI padoThI pecypesi
Pa3nen 1. BemiecTBO M1 XMMH4YeCKHe peaKIu
11 IToBTOpenue u yriyOneHne 3HaHUN 5 1 0 bubnnoreka [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnunorexa [JOK
' peakuu https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs IUCCOLIUALIMSL. 8 1 1 bubmuotexa [JOK
' XHWMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/uibl M HX COeAMHEHUS
21 OO6m1ast XapakTepruCTUKa XUMUYECKHIX 4 0 1 bubnmuotexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
06
o | oo ; ; o B K
' Py - P https://m.edso0.ru/7f41a636
COETMHEHUS
2.3 OO6m1ast XapakKTepruCTHKa XUMHUECKHIX 7 0 1 bubnuoreka [JOK
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anemeHToB VA-Tpynmsl. A3zot, hpochop u ux
COCTUHEHUS

OO01mmas xapakTepruCcTHKa XUMUIECKUX

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

bubmuoreka [JOK
24 DIEMEHTOB IVA-rpynnel. Yriepona u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCTMHCHHUS
Htoro mo pazneny 25
Pa3nen 3. MeTauiibl U UX COeIMHEHUS
. bu6mmorexa [IOK
31 Obmme cBoiicTBa METaIIOB 4 0 0 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakneiiie MeTamibl U UX COCTUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HH YEJIOBEKA 3 0 0 bubmorexa [IOK
' https://m.edsoo0.ru/7f41a636
Hroro o pasneny 3
PesepBHOE BpeMs 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
IMOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
/i Tema ypoka Beero KoﬁnTpoanme HpﬁaKanecmle WiyueHHS  00PA30BATEdbHbIC
padoThI padoThI pecypesI
1 [Ipeamer xumun. Ponp XUMHUM B )KU3HU 1 0 0 bubnmoreka [JOK

yeJioBeKka. 1ela 1 BelecTBa

https://m.edsoo.ru/ff0d210c
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bu6mmoreka [IOK

2 [TonsaTHe 0 MeTo/1ax MO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
Ilpaxmuueckas paboma Ne 1 «Ilpasuna
3 pabomsl 6 1abopamopuu u RPUEMbL bubnmoreka [JOK
obpawenust ¢ 1a60pamopHbIM https://m.edsoo.ru/ff0d23dc
000py008aHUEM »
4 Yuctele BemecTBa 1 cMecu. CriocoObl bubnmoreka [JOK
pa3aeneHus cmecen https://m.edsoo.ru/ff0d26ca
1] 0O No 2
5 «Pasesenue cyecei (na npusiepe Bu6miorera LIOK
. https://m.edsoo.ru/ff0d28c8
OYUCMKU NOBAPEHHOU COU)»
6 ATOMBI U MOJIEKYJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKUE IIEMEHTBI. 3HAKU bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U ClIOXKHBIE BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
o | oo oo e o LOK
pMYyITa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHUX DJIEMEHTOB
11 OTHOCHUTENBHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMUYECKOTO 3JIEMEHTA bu6mmorexa [IOK
B COeINMHEHNH https://m.edsoo.ru/ff0d350c
13 KommuecTtBo BemecTtsa. MoJib. bubmuorexa [JOK
Momnspaas macca https://m.edso0.ru/ff0d5230
14 ®@U3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMH4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yciIoBHS TPOTEKAHUS bubnnoreka [HOK

XAMHYECKUX PEaKUi

https://m.edsoo.ru/ff0d3al6
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3aKoH COXpPAaHCHUA MAaCChl BEIICCTB.

bubmuoreka [JOK

16 XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus konuyecTBa, Macchol

17 BEIIECTBA [10 YPAaBHEHUSIM XUMUYECKUX BH6J_IH0TeKa LOK
peaKii https://m.edso0.ru/ff0d5708
Knaccuukanus XuMrU4ecKkux peakuun

18 (coemuHeHus, pa3oKeHHS, 3aMEeIICHUS, BH6J_IH0TeKa LOK
oGvcHa) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN-

19 sHuukoneauct. O6o0IeHNE U BH6J_IHOTeKa LOK
CHCTEMATH3ALNS SHAHHII https://m.edsoo.ru/ff0d40c4

20 KonTposbnas padora Nel mo reme bubnnorexa [HOK
«BemmecTBa U1 XMMHUYECKHE PeaKIMID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB

21 Bo3ayxa. Kucimopon — aneMeHT u BH6J_IHOTeKa HOK
1POCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
DuU3nYECKnEe U XUMUYECKUE CBOMCTBA

22 KHCIIOpOo/ia (peaKkIiuy OKUCIICHUS, BH6J_IHOTeKa LOK
roperte). ToHsTHe 06 OKCHAX https://m.edsoo.ru/ff0d4614
CrniocoObl noy4eHus KUCIopo/ia B

23 71a00paTOpPUX U IPOMBIIIIEHHOCTH. BH6J_IHOTeKa LOK
TTpHMeHeHN e KHCTopoJa https://m.edsoo.ru/ff0d497a
TenoBoit 3 pexT xumuueckon

24 peakuuu, OHATHE O TEPMOXUMUYECKOM bubnnoreka [JOK
YpaBHEHUH, FK30- U IHAOTEPMHUUYECKHUX https://m.edsoo.ru/ff0d4790
PEaKIusIx
TornuBo (HedTh, yroib U METaH).

25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 BH6J_IHOTeKa HOK
N — https://m.edsoo.ru/ff0d4c4a
Ilpakmuuecxas paboma Ne 3 no meme

26 «Ilonyuenue u cobupanue Kuciopooa, buGmnorexa LIOK

usydernue eco CBOUCMEY

https://m.edsoo.ru/ff0d4ae2
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97 Bomopoa — aneMeHT u npoctoe bubmuoreka [JOK
BellecTBO. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
28 ®du3NYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX M COJISIX Bubmorexa ITOK
https://m.edso0.ru/ff0d50d2
30 Crioco0slI MoTydeHus BOAOPOIa B bubnunoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
1] O No 4
s | P patome X { v mone Bumorera 10K
Y oup pood, https://m.edsoo.ru/ff0d4f42
usyyeHue e2o C8OUCM8»
32 MounsipHbiii 00bEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 0be
o | Bt cbun, oo Bumorea 10K
- MY https://m.eds00.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA WJIK 00BEMY
Breruncienust 00bEMOB ra3oB 1Mo
34 YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorexa LOK
N . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnmnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
B .H
yy | Bomms e Bocmene Bumorera 10K
H PACTBOPHI- https://m.eds00.ru/ff0d5b40
JI0JISI BEIIECTBA B paCTBOPE
Ipaxmuyeckas paboma Ne 5 no meme
38 «Ilpucomoenenue pacmeopos c bubnuotexa [JOK
ONPeOenéHHOlU MACCcoB0l Ooell https://m.edsoo.ru/ff0d5eba
PACMBOPEHHO20 BeUleCmBay
39 KonTpoubsHnas pabora Ne2 mo reme bubnuoreka [IOK

«Kucqopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcuapl: COCTaB, KiIacCuUKaIs,

bubmuoreka [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonmyuenune 1 XUMHUUECKHE CBOMCTBA
41 KI/ICJ'Iy;[HBIX OCHOBHBIX ¥ aM(OTEPHBIX Enbmmorexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaH#usI: cOCTaB, Kiaccupukams, bu6mmoreka [IOK
42 _
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOWCTBA bubnnorexa [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarms, bubnuorexa [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYypa,
46 cnocoébﬁ) l'[I([)J'I )eHI/ISI XI/IMI/I‘IZ(I:)KI/IC Bubmioreka ITOK
N ya ’ https://m.edso0.ru/00ad9474
CBOIiCcTBa
Ilpakxmuueckas paboma Ne 6. Pewenue
9IKCNEPUMEHMANbHBIX 3A0ay N0 meme bubnmnorexa [JOK
47 _
«OcHo8HbIE KNACCHl HEOP2AHUYECKUX https://m.edsoo.ru/00ad9b7c
COCOUHEHULLY
I'eneTnyeckas cBsI3b MKy KilaccaMu bubnmnorexa [JOK
48 N _
HEOPTraHWYECKUX COENUHEHUH https://m.edsoo.ru/00ad9a50
O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
49 o TGII\J/I-Ie "OCHOBHEBIE Knaccmu bubmioreka LJOK
“n https://m.edso0.ru/00ad9cb?2
HEOPTaHMYECKUX COSAMHECHUN
KonTpoanHas padora Ne3 o Teme
50 "OCHE))BHLIQ Knpaccm HEeOpPraHnYecKnx bubmioreka LJOK
. P https://m.edsoo.ru/00ad9ela
coeTUMHEeH Ui
IlepBble MONMBITKY KJIaCCU(PUKAIIMI
51 xnﬁnqecxnx DJIEMEHTOB I@IOHH];He o Bubmzorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIAaxX CXOTHBIX AJIEMEHTOB
52 [Teprnonnueckuii 3aKoH U bu6mmorexa [JOK
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[Tepuonnueckas cucTeMa XMMHYECKUX
sanemenToB /I. 1. Menaeneera

https://m.edsoo.ru/00ada52c

53 [Tepuonpl, rpymmbl, TOATPYIIITHI BH6J_IH0TeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue IEKTPOHHBIX 000I0YECK
55 aTOMOB 35ieMeHTOoB [lepuonnyeckoii BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuoanyeckoro 3akoHa Jist
57 pa3BuTHs HayKu U npaktuku. 1. U. bubnuoreka [IOK
MenaeneeB — y4€HbIN, IIE1Aror U https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xuMudeckas CBI3b BH6J_IHOTeKa LOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonasipHas XUMHYECKast bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOSIpHAS XUMUYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens, okncienns https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peakuu https://m.edsoo.ru/00adb076
64 OKHUCIATEIN U BOCCTAHOBUTEIN BH6J_IH0TeKa LOK
https://m.edsoo.ru/00adb076
65 KonTpoabHasi padora Ned4 mo Teme bubnumoreka [IOK
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«CTtpoenue atroma. XuMu4ecKas

https://m.edsoo.ru/00adb486

CBSA3b)»
66 PesepBublit ypok. O6o0IeHNE U 1 bubnuoreka [IOK
cHCTeMaTH3amus 3HaHUuH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600111€HE U 1 bubnmoreka [JOK
CUCTEMAaTH3aLMs 3HAHU N https://m.edsoo.ru/00ad9ch?2
68 Peseprublit ypok. O600IIeHNE U 1 bubnuoreka [IOK
cHCcTeMaTHu3aImus 3HaHUuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68
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9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara uppossie
n/n Tema ypoka Bceero Konrpoaensie | Ilpaxriieckne fl[3yqemm :)Iﬁlt)bal;osaTeanme
padoThI padoThI pecypebi
XapakTepucTuka XMMHUYECKOTO

1 3JIEMEHTA Ha OCHOBE €r0 MOJIOKEHUS B 1 0 0 bubnuorexa [JOK
nepuoanueckon cucreme J1.1. https://m.edsoo.ru/00adb59%
Menneneesa. MeTtajuibl.

XapakTeprucTuKa XMMHYECKOTO

2 3JIEMEHTa Ha OCHOBE €0 TMOJIOKSHHS B 1 0 0 bubmuorexa [JOK
nepuouyeckoit cucreme J.1. https://m.edsoo.ru/00adb6b6
MenneneeBa. Hemerasuisl.

bu6mmorexa [IOK

3 AmdoTepHbIe OKCHIBI U TUPOKCHUIBI. 1 0 0 https://m.edsoo.ru/00adb7e2
[Iepuoanueckuii 3aKOH U

4 MepUONYECKast CUCTEMA XUMUYECKUX 1 0 0 bubnuoreka [IOK
anemeHToB J[.M1.MenneneeBa B cBeTe https://m.edsoo.ru/00adbac6
YYEHHSI O CTPOCHUH aToMa.

Kounrpoasnas padora Nel no teme

5 «IToBTOpeHue u yriydiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/ieNIoB Kypca 8 Kjacca»

6 Krnaccudukanus XuMuueckux 1 0 0 bubnnorexka [JOK
peakLuil 10 pa3IuyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOI

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX 1 1 0 0 Bubmiorexa HOK

https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @akTOpHI, BIUAIOIIKNE HA CKOPOCTh 1 0 0 bubnuoreka [IOK
XMMHYECKOHN PEaKIuU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 0 0 bubnuoreka [IOK
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peaku

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

Teopust 31EKTPOTUTHYECKOMN

bu6mmoreka [IOK

10 nucconuanyu. CUiIbHbBIE U CIa0bIe https://m.edso0.ru/00adcd6s
AJIIEKTPOJIUTHI
11 HMonurnle ypaBHEHUS pPEAKIIUN bubanorexa LIOK
My peakn https://m.edsoo.ru/00add448
X o
12 ocosamii 5 crere npexcranneruii o6 BuGorexa LIOK
N el https://m.edsoo.ru/00add5d8
ANMEKTPOIUTUICCKOM TUCCOITUAITIU
X €CKHe CBOMCTBA COJIEU B CBETE
13 i HeM I;:I;IaBJIfe/IHI/H;I3 01/613 v e bubimorexa [IOK
pedl o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 TMIpOIU3E COei bubumorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHuHU https://m.edsoo.ru/00addd12
Ipakxmuueckas paboma Ne 1.
16 «Il’?emeHI/Ie 3KCH§pI/IMeHTaJ'IBHBIX Bubumorexa [IOK
https://m.edsoo.ru/00addbfa
3a/1a9»
KourpoanHas padora Ne2 o reme
17 «BJIGI?T OJ'II/ITI/I‘II;CKaSI I/ICCOH I/I;lr 11\/I/I$I Bubumorexa [IOK
p - THHATTHAL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO01mast XapakTePUCTHUKA TaJIOT€HOB.
18 XHI;[IquCKI?/Ie CBEfICTBa Ha IpuMepe bubmorexa [IOK
https://m.edsoo.ru/00addfe2
XJIopa
Xnopoogopoa. CojssHas KHCIIOTa,
19 XHMquCIiIHS Ci[OfICTBa MOJIy4eHUe bubmorexa [IOK
’ ’ https://m.edsoo.ru/00adel104
MIPUMEHEHUE
2 | o e BuGmiorexa LIOK
ya . N ’ https://m.edsoo.ru/00ade348
W3Yy4YeHHE € CBOMCTBY
21 Boruncnenus no ypaBHEHUsIM bubnuoreka [IOK
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XUMHAYECKHX PEaKIUi, €CIIU OJIH U3
peareHToB J1aH B U30BITKE

OOm1ast XxapaKTepUCTHKA FIIEMEHTOB

https://m.edsoo.ru/00ade488

bu6mmoreka [IOK

22 VIA-rpynibt https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
23 Haxon(p eHUE ce BII[ I/I(beé ch)le I/IHe]i){I/Iﬁ B bubmorexa LIOK
A p 4 https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEPhI
24 CepoBogopo, ctpoenue, pu3nueckue bubnuorexa [JOK
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 (1)1/131/136(:1(1/12 u XI/Il\I/[)I/IquKI/Ie CBOICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XHWMHYECKHUE PEAKIUH, JIKAITUE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOM KUCIIOTBI. bu6mmoreka [IOK
26 _
XHWMHUYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpe/ibl COeAMHEHUSIMU
Cephl
97 Brrauciierne MaccoBoi 1071 BEIXO/a bubmuorexa [JOK
IIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, pacripocTpaHeHHe bubnuoreka [IOK
B IIpUpoze, Gpu3ndecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
Ammmuak, ero pu3ndecKue u
29 XUMHUYECKHE c?;oﬁcma MOJTy4YeHHUE U bubmorexa LIOK
’ ya https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTrueckas padota Ne 3 o Teme
30 «IPIOJ'I eHue al\}I)MI/IaKa H3y4YEeHHUE ero bubmorexa LOK
Iy - 1Y https://m.edso00.ru/00adf180
CBOMCTBY»
31 A3oTHas kuciora, e€¢ Gusndeckue u bubnnoreka [HJOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 yno0OpeHuii. XuMHUYECKOe 3arpsi3sHEHUE Bubmorexa ITOK
L https://m.edsoo.ru/00adf518
OKpYKaroIen Cpeibl COeTMHCHUSIMU
azoTa
®dochop. Okcup dhochopa (V) u
33 q)ocg)o;l))ﬂaﬂ KI/ICHJI%)Ta (b(l)IfI)SI/I(‘IeZKI/Ie u bubmnorexa LIOK
N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHUE
Hcnons3oBanue pocdartoB B kKauecTBe
34 MUHEPAJIBHBIX YI0OpPEHUH. bubnuoreka [IOK
3arpsi3HEHUE IPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B
35 anpI())L[g (ri))I/ISI/II:‘)leCKFI)/Ie 1 XUMUYECKHE bubmmorexa LIOK
o ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunsl yriaepona, ux Gu3nveckue u
36 XAMHYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKHUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuoM yriepona (1V)
37 VYronbHas KUCI0Ta U €€ COu bubmorexa LOK
https://m.edsoo.ru/00ae006¢
Ilpakmuueckas paboma Ne 4 1o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuorexa [IOK
KadectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
roH"
I1 0
39 0 efaiojj:cas;; I;Iee H;‘;’;ZI:IK(;K 0 Eubmorexa LIOK
p » https://m.edso0.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemuuii u ero coequHeHus bubmorexa LOK
P A https://m.edsoo.ru/00ae080a
Ipaxmuueckas paboma No 5. Bubmorexa [IOK
41 Pemenue skciepuMeHTABHBIX 337249

no TeMe «BakHeillne HeMeTaJIbl 1

https://m.edsoo.ru/00ae0bf2
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HUX COCOAUHCHUA»

KonTpoabHnas padora Ne3 o teme

bu6mmoreka [IOK

42 «Ba)XHCHIINE HOMETAIUIBL 1 HX https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6m1ast xapakTepruCTHKa XUMHYECKHIX
3JIEMEHTOB — METAJLJIOB.
Merammueckas CBs3b U bubnmoreka [JOK
43
METAJUTNYECKask KPUCTATITNYECKAs https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUHT DS, bubumorexa [IOK
p N A https://m.edso00.ru/00ael1156
HaIpsHKEHUHA METaJIOB
OO6m1re criocoObl MOTyYSHHS
MetamnioB. CriaBel. Belaucienus mo
45 ABHEHUIM XMUMHYECKUX PEAKIIUN bubanorexa LIOK
M peaKtu, https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COAECPIKUT
puMecH
46 ITonsaTHE O KOPPO3UK METAIIIOB bubmiorexa HOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
at [Henotmnbie MeTaIbI https://m.edsoo.ru/00ael4b?2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [[lenoyHO3EMENBHBIE METAIIIBI — bubnuorexa [IOK
KabIINM U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueitnye coequHEHNU KaJbIAA bubanorexa LIOK
A It https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
50 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK

yCTpaHEHUs

https://m.edsoo0.ru/00ae1886
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Ilpakmuueckas paboma Ne 6 110 Teme

bubmuorexa [JOK

53 "}KeCTKOCTL"BOI[H U METOMBI €€ https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bu6mmoreka [IOK
>4 Amommiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U bubnuoreka [IOK
55 _
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIIPOKCUIBI U COJIU XKeje3a bu6mmoreka [IOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O606HvleHI/Ie A CUCTEMATU3ALMs
3HAHUI
Ipaxmuueckas paboma Ne 7.
59 Pelrenne skciepUMeEHTANIBHBIX 3a1a4 bubnnorexka [JOK
o Teme «BakHeie MeTauibl U UX https://m.edso0.ru/00ae3de8
COCTMHCHH S
Brruncnenus mo ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHid, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE WIIN bubnnorexka [HOK
COAEPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOJYKTA
peaxknuu
61 O6O6HVIGHI/Ie 1 CHCTEMaTH3aIIHS
3HaHUI
KonTtpoabHnas pa6ora Ned rio reme
62 «BaxkHenme MeTajibl U X
COEIMHEHHS
63 BemectBa u Mmarepuaisi B bubmuoreka [JOK
MMOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE bubnnoreka [HOK

OKpY>KaloIlen cpeibl

https://m.edsoo.ru/00ae4270
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65 Ponp xumuu B perieHnn 1 bubnmoreka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6o001eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CUCTEMaTHU3alUs 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHoe
obmiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmiectBo «M3narensctBo «lIpocBemmenuer»

tabmupl: [leprogunueckas cuctema xuMmudeckux siaementoB /1. M. Menneneesa, Tabiuna
PacTBOPUMOCTH, DJIEKTPOXUMHUYECKHI psiJ HATIPSHKEHHSI METAIJIOB

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xnmusi-6a30Bbli-yPOBEHb.-
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