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AHHOTaNuUs K padoueil nporpaMmme

HaszBanue

Xumus

Kaace

8-9

YpoBeHb

bazoBrlit

Crangapr

dI'OC OO0 u PpenepanpHOI paboyei MPOrpaMMbl BOCITUTAHUS

Mecto
npeaMera B
yueOHOM
IJjIaHe

3HaHUE XUMHH CITY>)KUT OCHOBOH U1t (YOPMUPOBAHHSI MUPOBO33PEHUS
o0yyaroIerocs, ero npeAcTaBlIeHUl 0 MaTepUaIbHOM €JUHCTBE MHPa,
MPEJCTABICHNUS O B3aMMOINPEBPALICHUAX SHEPTHH U 00 3BOJIIOLINH BEIIECTB B
IIPUPOJE, O MYTAX peIlIeHHs N100aIbHbIX IPO0IEeM YyCTOWYMBOIO Pa3BUTUSA
YEJI0BEYECTBA — CBIPbEBOM, SHEPTETUUECKON, ITUIIEBOM U KOJIOTMYECKOU
6e30macHOCTH, Ipo0seM 3apaBooxpaHeHnss. OpUEeHTHPOBAaH Ha OCBOCHUE
00yYaroIUMHUCS CUCTEMBI IEPBOHAYATBHBIX TOHATUH XUMHH, OCHOB
HEOPraHUYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHITHH
OPraHU4eCKON XUMHH

OcBoeHue mporpamMmbl Croco0CTBYeT (POPMUPOBAHUIO ITPEICTABICHUS O
XUMHUYECKON COCTABJISIIOLIEN HAYYHON KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOU
IIPUPO/BI, LIEHHOCTHOI'O OTHOLIEHHSI K HAYYHOMY 3HAHHUIO U METOJlaM
II03HAHMA B HayKe. 3ydeHune nNpoucxoauT ¢ IPUBJICUCHUEM 3HAaHUM U3 paHee
U3YyYEHHBIX yueOHbIX npeaMeToB: «Okpysxarouuii Mupy», «buonorus. 5—7
Kjaccb» U «dusnka. 7 Kiace»

KoanuectBo
4yacoB

O6mee yncio: 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9
Kiacce — 68 yacoB (2 yaca B HEJIETIO).

ean

Peanuzanus Bo3MOXKHOCTEHN /17151 caMOpa3BUTHUS U (POPMUPOBAHUS KYJIBTYPhI
JTMYHOCTH, 001IeH U PYHKIMOHATBHON IPaMOTHOCTH; MBIIIJICHUS U
TBOPYECKUX CIIOCOOHOCTEHN 00ydaronmxcs, HEOOXOUMbIX KaK B
MTOBCETHEBHOM JKM3HU, TaK ¥ B MPO(HECCHOHAIBHON AEITEITHHOCTH.
3axy1apIBaHNE OCHOB LIEJIOCTHOTO B3IVIsAa HA €UHCTBO IIPUPOJBI U YEIIOBEKA,
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS.

3agaun

DopMHUpPOBAaHNE UHTEIUIEKTYAIbHO PA3BUTON JTMUYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY IPUHSATHUIO
peleHuii, CnocoOHON alanTUPOBATHCS K OBICTPO MEHSIOLUMCS YCIOBUAM
KU3HU; CUCTEMATUYECKOE NMPUOOIIEHNE K T03HABATEIbHON AESITEIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHUsI, (POPMUPYIOIIUM MOTHBAILIMIO U Pa3BUTHE
CIOCOOHOCTEH K XMMHUU; 00eCrieYeHNe YCI0BH, CIOCOOCTBYIOIINX
MPUOOPETEHUIO 00YUAIOIIUMHUCS OTBITa Pa3HOOOPA3HOH 1A TENbHOCTH,
MO3HAHUS U CAaMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINN),
MMEIOIUX YHUBEPCATbHOE 3HAYEHUE JUISl PA3JIMYHBIX BUJIOB IE€ATEIbHOCTH;
®dopmupoBanue o01Iel yHKIIMOHATLHON U €CTECTBEHHO-HAYYHOMN
I'PaMOTHOCTH, HCIIOJIb30BATh 3HAHUS U OIIBIT, IOJIyYE€HHBIE DU U3yUYEHUU
XUMHH, TPUMEHSTh [P PEIICHUN TPOOJIEM B TOBCETHEBHOM KU3HU U
TPYAOBOM AEATEIbHOCTH; TOHUMAHUS LIEHHOCTH XUMHUYECKUX 3HAHUM TS
BBIPaOOTKH 3KOJIOTHYECKH 11€7I€CO00PA3HOTO MOBEECHUS B OBITY U TPYIOBOI
JEATENIBHOCTH B LIETSX COXPAHEHUSI CBOETO 3JJ0POBbS M OKPYKAIOLIEH
MIPUPOJTHOM CPEJIbIL.

YMK

Jluaus YMK O. C. I'abpuensna. Xumus (8-9)
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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHbIX opranu3anusix Poccuiickoit dexepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOwed crparerun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJepKaHKe, MpelycMaTpUBaeT paclpelesieHue ero 1o kjaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IpOorpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEIO0BAaTEIbHOCTD
U3YYEHHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeasieT BO3MOKHOCTH IpeaAMeTa i
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa30oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHHUs XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss I00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaiu3aliii BO3MOXXHOCTEH Il caMopa3BUTHS W (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHONH  yuyeOHOH  JEeATETbHOCTH,  JKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHPOJIBI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUN
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEIU(PUKON colep:kaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpakKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH C(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHUe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMU4eckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;
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— MpeCTaBICHUH 00 MEKTPOIUTUUECKON TMCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHHUS U TOJIYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUSI K HAyYHOMY 3HaHHUIO U METOJaM [103HaHUs B Hayke. M3ydueHnune xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnHn XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMM M PA3BUTHM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM AeATeIbHOCTH, OCBOGHUHU MPABHUI 0€30MacHOIr0
oOpallieHus ¢ BeIIeCTBaMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popMHupOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUM, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHHs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O00ydaroIuxcsi K
CaMOCTOSITEJIbHOM  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUS,
(GOpMHUPYIOIUM MOTHUBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOIIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
NIOBCEHEBHOM KU3HU U TPYIOBOU JAEATENLHOCTH,

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOLIEHWH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO1ee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YUYEHHUS] XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejleno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



ﬂ,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.

COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4Ye€lIOBEKa. XMMHS B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWMCTBAa BELIECTB. ArperarHoe cocrosiHue BeniecTtB. llomsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHUYECKHX JJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XUMHMUYECKHX  3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOIO 2JIEMEHTa B COCJUHCHUH.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MAacChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSIUHEHUH.

®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIleCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMHUYECKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaToOpuu M NMpUEMaMU
oOparteHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHHE U ONUCAHHE (PU3UUECKUX CBOWUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (U3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBUE MEJla C KMCIOTOMN) sABJIEHUH, HaOII0AeHNE
U OIMCaHHWE TPU3HAKOB IIPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkenue ruapokcuaa meau (1) npu
HarpeBaHWM, B3auMojeiicTBue jxene3a ¢ pactBopom comu meau (1), m3yuenue crocoOoB
paszieneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHUE, IUCTUIUISLIMS,
xpomarorpadus, NpOBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUECKUEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue xkucnopona. CrocoObl MOJMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMH. TomnMBO: yrosb M MeTaH. 3arpsA3HEHHE BO3yXa, YCHIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoxkneHwe Bogopona B IMPHUPOAE,
buznyeckrue 1 XuMUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poinp pacTBOpOB B NMPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuzos:
coyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronue. HomeHkmarypa
oKkcu0B. PU3NUYECKHE U XMMUUECKHE CBOMCTBAa OKCHUO0B. [losyueHne okcumos.
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OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. @uzndeckue U XUMHUECKUE
cBoycTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa cosneil. @uzndeckrie U XMMUYECKUE cBoWcTBa cosied. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeesieHUue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacro3HaBaHME€ M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJECHUCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U INpEKpalleHus TopeHus (moxapa), 0O3HaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bozopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPHUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCHOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuu, IOJIyYEHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTaJlJla JPYTUM U3 pacTBOPA COJIM, PEHIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumuuyeckux 3jementos JI. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiumn

[lepBrle TOMBITKA KIACCU(PUKALINUU XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Tas3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBL.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3HYECKHUNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUECKHX 31eMeHToB [leproaudeckoil cCUCTeMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHYECKOrO JJIEMEHTa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 2JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u Ileprognveckoil CHCTEMBI XUMUYECKUX DJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHE OO0pa3loB BEIIECTB METANIOB U HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yeid, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).



,ﬂ,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.

Mesicnpeomemmuuie ceasu

Peanuszanus MEXNpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHU B 8 KJIACCE OCYILECTBISAETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
ABJIIOIIUXCSI CACTEMHBIMH JUIL OTAEIBHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbBIH (hakT, TUIOTE3a, TEOPHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHWJ, HW30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUM 3aps], BELIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
MCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKasi peaKust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucrema XuMuU4yeckKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnondeckoi CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTANIMYECKOW PEMIETKM M BHJA XMMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHUM, FeHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYECKAX PeaKkuil M0 Pa3IudHbIM MPHU3HAKaM (IO YUCIY U COCTaBy
YUYacTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTanauzaTtopa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. Ilonstne o XxumuueckoM paBHOBecHH. DakKTOpbl, BIMSIONIME Ha CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U ClIaOble SIEKTPOIHUTHI.

Peakunu moHHOro oOMeHa. YcCIoBHSI MPOTEKaHUsl peaklUid MOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuu Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAa HATpHUs),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLUAIIUN
KHCJIOT, Ienodyed M coneld (BO3MOXKHO HCIIOJIb30BaHHE BHUAEO MaTepHalioB), IMpPOBEACHUE
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OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OINbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpEeHHE, pEaKUUu pPas3IoKEeHUs, COCAUHEHHUS),
pacrio3HaBaHME HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — T[aJONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJlulaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/Ia Ha OPraHU3M uelloBeka. BaykHelme Xi10puabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (u3MuUecKue CBOMCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYeckue M XUMUYeckue cBoMcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA
(oOme Kak IpeaCcTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IOoydeHHUsl CepHOi KucioThl. [IpumeHenue
cepHoi KucinoTsl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUH B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCMHEHUSMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpOie, (PHUIUYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero Gu3n4ecKue 1 XMMU4eCcKHue
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢uznyueckne M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWEe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopHas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3zoBaHue ¢ochaToB B KauyecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictra. Ancop6ouus. Kpyropoport yrieposaa B mpupoe.
Oxcupapl yriaeposaa, ux pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe npoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TMOTEIUIeHHUs KJIMMaTra, MapHUKOBBIM 3(dekT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHOIOTHYECKH Ba)KHBIX BEILECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHUYECKUX COECIUHEHHM.
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Kpemuuii, ero ¢Qusuveckue W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpeacraBieHuss o6 okcuae kpemaus (IV) u
KpEeMHUEBOU KucoTe. CHIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[Ipobrembl
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIHBIX MAaTEPUAIOB B TOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

W3YyYeHHE 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NUECKUe M XUMHUYECKHE CBONCTBA TaJIOTCHOB M MX COCOUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUJEOMATEpUasoOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHaloB), HaOImOJeHHe Tmpolecca OOyrauBaHUS —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yUYeHHE XUMHUYECKUX CBOICTB pa30aBICHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluuu Ha cynb(ar-uoH W HaONoJIeHuEe Npu3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE ¢ (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCITUHEHUHN
(BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (PochOpHBIX yrnoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHUME W U3YUYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHUMOJCICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MENIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojdydeHue, COOupaHue, paclio3HaBaHue
U W3y4YeHUE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJEHHWE KAaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKAaTHOM MPOMBIIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — METalIOB Ha OCHOBAaHUU WX
nonoxxkenus B [lepuonnueckoit cucreme xumudeckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBS3b M METAJUIMYECKas KpHUCTAJIMYecKas
peméTka. DIEeKTPOXUMUYECKUN psAll HapshKeHUW MeTauioB. DuU3MYecKkne U XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmuMe crnocoObl MoTy4eHus: MeTaioB. [loHATHE O KOPPO3UH METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUIBI U THAPOKCUBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHBIE METAUIBI MarHuii W KajlblUi: TnosnokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NyecKue U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusd. BaxkHenme coeauHeHUs
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoac. PU3NYECKHE U XUMUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpoeHHUE aTOMa, HaxOXAeHUE B mpupojae. Ou3ndeckue 1 XuMUYECKHUEe CBOMCTBA
xkene3a. Okeuawl, Tuapokeunsl u comu sxkenesa (II) u xenmesa (lll), ux cocra, cBoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:
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O3HaKOMJICHHE C OOpa3llaMd METaUIOB W CIJIAaBOB, HMX (PU3NYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KaJIbLUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs dKeie3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MarHWs, KaJblMsl, aJlOMUHUSA, IIMHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIusl U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH/IA LIMHKA, PELIEHHE SKCIEPUMEHTAJIbHBIX 3a1a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COeIUHEHUS.

XuMHA M OKpYsKaoIas cpeaa

BemectBa u mMarepuainsl B IOBCEIHEBHOM KM3HM uelloBeKa. be3zonacHoe ncnosab3oBaHue
BEIIECTB M XHUMHYECKMX peakuuii B ObiTy. IlepBas moMoIIp NpU XUMHUECKHUX OXKOTrax H
OTpaBJICHUSX.

XUMHYECKOE 3arps3HEHHE OKpYKaollel cpeibl (MpeaeabHas JOMyCcTUMasi KOHIEHTpalus
BerecTs, gaiee — [1JIK). Poib xumun B perieHun 3K0I0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHasoB (CTEKIIO, CIJIaBbl METAIIOB, IOJUMEPHBIE MaTEPHATIbI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H MU M3yYEeHUM XUMMHU B 9 Kilacce OCyLECTBISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHH,
SBIISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUmoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusmuka: marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIMJI, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsal, M[POBOJHUKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pEIETKA, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TIOPOJBI, TOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbI OCHOBHOTO 0O0IIero oOpa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4€HUsI XMMUHU B €JUHCTBE YU4E€OHOI M BOCIIUTATEIbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPaBUIAMHU U HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yUYarOIIUXCSl.

JIMYHOCTHBIE pEe3yJbTaThl OTPa)XKat0T TI'OTOBHOCTH OOYYarOIIMXCsl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUel 0 MepefoBbIX JTOCTUXEHHUAX U OTKPBITHAX
MHUpPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTAaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIC3HOM,
y4eOHO-UCCIIEI0BAaTEIbCKOM, TBOPUECKOW M JAPYrMX BHJAaX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBIIOJHEHUH Y4eOHBIX, IO3HABATENbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE U IOCTYINKHM CBOMX TOBAapHUINEH C IMO3ULMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS [TOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKON  peakiuH,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKM M COCTABIISIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UYEJIOBEKa C MPHUPOJHONW Cpenoil, 0 poiu
XMUMHHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0laéMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpBhl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUUECKUMH CpPEICTBAaMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEeC K OOY4YEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, MIPOSKTHONH M HCCIEN0BATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 >KU3HU, OCO3HAHME IOCIECACTBUNH W HENpPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUSI alKorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO MpodeccHil U Tpyaa pa3InyHOro poja, yBaXeHHE K
TPyAy M pe3ylbTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUs
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OPEIMETHBIX 3HAHMH 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU
IPOJOJDKEHHU O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCuOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpeae;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K IIPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUJI 0€30IacHOTO MOBEICHUS MpU paboTe ¢ BEIIEeCTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFOCH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, IS IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTHYECKHX MpoOIeM W MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJILHON, KOMMYHUKATUBHOM M COLMATIbHOM IMPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINCISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATUX MPeAMETOB (pOpMHUPOBATH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC yuyeOHBbIC NECHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE, PEryJIATHBHbBIE), KOTOpbIE OOecreduBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX T[OHATUH (BBIIENSATH HUX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHIMHU), UCIOIb30BaTh MOHATHUS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHYECKHX BEIECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U
MeX1y 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, 1€TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHME MPUMEHSTh B IMpoliecce MO3HAHUS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Yy4eOHOo-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHl B KAu€CTBE MHCTPYMEHTAa IO3HAHUSA, a
Takke B KayecTBE OCHOBBI Uid (OPMHUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE Ha0I0JaTh 3a X0JI0M MPOLIECcca, CAMOCTOATEIbHO IPOTHO3UPOBATh €T0
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:
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yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMUHBIX BUI0B
1 GOpM IIPEICTABICHUS, NOJYYAEMYIO U3 Pa3HbIX MCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpPaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO NMH(OPMALIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI MPH MOUCKE U 0TOOpe MH(pOpMAIUU U
COOTBETCTBYIOLIMUX JAHHBIX, HEOOXOAMMBIX AJISl BBIIIOJHEHUs yUEOHBIX M M03HABATEIbHbBIX 3aJa4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIBb30BaHMSI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy IpencTaBICHUS
UHPOPMALMU U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M MCCIeI0BATEIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM CpeIbl.

KoMMyHUKAaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cTBHA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie nauanora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIHFHO BBIIOJHEHUS
HpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYSHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XMMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JIAOOPATOPHOH pPabOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJIACOBAHMS NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIU COBMECTHBIX JEHCTBHM, ONpeeIeHue KPUTEPUEB 110 OLICHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO ONPEACTATh eI JEATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATh MPEAJIOKEHHBIH alropuT™M ACUCTBUM INpu
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, Ipe/IaraeMble B YCIIOBUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YJNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJNEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHONW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JIEATEILHOCTH MO TOJTYYEHUI0 HOBOIO 3HAHHUSA, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHA:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMHUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJEKYyJspHas Mmacca,
KOJINYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JO0Jii XHUMHUYECKOTrO
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHUCIIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHULIATEIILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIHii: peaKIy COSANHEHHSI, PEAKIINH PA3JIOKECHUS, PEAKIINN 3aMETEHHsI, PEaKIIH
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o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIIMU, TETNIOBOM A (PEKT peakluy, siipo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paguyC aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAas KOBAJIEHTHAs CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIs1 BelllecTBa (MPOIIEHTHAs KOHIEHTPALIKs) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATHNA W TPUMEHSATH 3TU
MOHSITHUS MIPU ONKMCAHUY BEIIECTB M UX MPEBPAIICHUI;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTaBlieHUsT (OPMYNl BELIECTB H
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

e OmpenensATh BAJCHTHOCTb aTOMOB 3JIEMEHTOB B OHHAPHBIX COCAWHEHHSAX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAUMHeHW 1o QopmyrnaMm, BHJ XUMHUYECKOW CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPraHUYECKUX COCIUHECHUSIX;

e packpsiBath cMbich [lepuoanueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nonoxkenus B Ilepumonmuyeckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynmna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCcTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAHWE TMpPUMEpPaMU  MOJIEKYJISPHBIX  YpaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT MX KAa4E€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSAX;

®  BBIYHUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTH — aHalW3 U CUHTES,
CcpaBHEHME, 0000IIeHNe, CUCTEMaTH3alllI0, KJIACCU(UKALIMIO, BBISIBJICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJII M3Y4YEHHs] CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIUM,
€CTECTBEHHO-Hay4YHbI€ ~ METOJbl  NO3HaHUs  —  HaAONMIOJAeHUe,  H3MEpeHHue,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN);

e cefoBaTh IpaBUjaM I[OJIb30BAHMUS XMMHUYECKOM TmocyAod H  J1abopaTOpHBIM
000pyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U COOMpPaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJa), MPUTOTOBJIEHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOIO BELIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyuenus B 9 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUN: XMMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
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IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XUMHYECKas pPEaKlMsl, XUMUYECKas
CBSI3b, TEIIOBOM 3 dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpPEeaKIuh HOHHOrO OOMEeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBeEcHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIIUU,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEeaKIUH, MPEeAeIbHO JOIyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

® JIUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUA W MPUMEHATH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCHOJb30BATh XWUMHUYECKYIO CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyNn BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® ONpeneNsaTh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy coeluMHEeHHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYECKasl) B HEOPraHMYEeCKUX COCAMHEHUAX, 3aps/l HOHA MO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

e packpbiBaTh cMbich [lepunonnueckoro 3akona Jl. 1. MenueneeBa u 1eMOHCTPUPOBATh
ero MOHMMAaHME: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noArpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U OGonblINe MEPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpblE HMEIOTCA B NEPUOAUYECKON Tabiuue, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo IEKTPOHOB U paclpeielieHue UX IO JIEKTPOHHBIM CIIOSM),
OOBACHATH O0IIKME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;

e Kjaccu(UUUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUUECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENEHEeW OKUCIECHHSI XMMUYECKUX AJIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

® COCTaBJISITh YPABHEHHMS ICKTPOJIUTHYECKOW TUCCOLMALMUA KUCIIOT, EI0UYE U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMU
Pa3IUYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSX;

®  BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOMN peakluu;

e coOmonaTh TMpaBWJa TIOJb30BaHUS XUMHUYECKOW TOCYyIod U  J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakKe MpaBuia oOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHUIO ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YIJIEKHCIIOro Ta3a);
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® [IPOBOJUTH PEAKILUU, OATBEP)KIAIOLINE KAUECTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM TyTEM XJOpHUI-, OpoMuia-, wMoaun-, kKapOonar-, ¢ocdar-,
CHJIMKaT-, cyiabdaT-, T'MIPOKCUA-UOHBI, KATHOHbI AMMOHMS M HOHBI HM3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON ACSITEIBHOCTH — aHAIW3 U CUHTES,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMATU3allUI0, BBIABICHUE IPUYMHHO-CIIEICTBEHHBIX
CBA3€H — JUIsl M3Y4YECHMS CBOMCTB BEILECTB U XUMHUYECKUX PEAKLHH, €CTECTBEHHO-
Hay4yHble METOAbl I03HAaHWs — HAOIIOAECHUE, U3MEpEeHue, MOJCIUPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne Haunmenosanue pazgesnos u Kouauuyecrso yacos JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TE€M NPOrpaMMbl Bcero KonTposabHubie IIpakTHyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMust — BakHasg 00J1acThb
11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK
[PAKTUYECKOM IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
19 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. I[lonstue 6 bubnnorexa [JOK
00 okcHumax https://m.edso00.ru/7f41837¢c
29 Bonopoa.Ilonstue o 8 1 bu6mmoreka [JOK
KHCJIOTaX M COJIAX https://m.edso00.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 5 1 1 bu6mmoreka [IOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 Sﬁfﬁéﬁiié‘i&ﬁim 11 1 1 bubmorexa HOK
COCTMHEHH https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

[Tepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKHUX JIEMEHTOB /.
N. Mennene-eBa. CTpoeHue

3.1

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
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aToma
XuMuyeckast CBSI3b.

39 OKHCIIUTEIIbHO- 8 bubmuoreka [JOK
BOCCTAHOBUTEILHEIE https://m.edso0.ru/7f41837c
peakiuu

bubaunoreka [IOK
Hroro no pasneny 15 https://m.edsc%.ru/7f418370
PesepBHOE Bpems 3 bubmoreia HOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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9 KVIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuu
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. 8 1 1 bubnnorexa [JOK
' XUMHYECKUE PEaKIIMU B PACTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
o | o ; Bunoress LOK
' PYIHIBL. 2-€p https://m.eds00.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bubnunorexa LIOK
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 httos://m.eds0o.ru/7f41a636
COEIMHEHUS
24 smeenros NArpymies Vesepor : ) 2 Bubmorera LIOK
' o PYITHBL. poA https://m.edso0.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU ST
3.1 O61ue cBoiicTBa METaIIOB 4 bubmorexa LIOK

https://m.edsoo.ru/7f41a636
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3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3znea 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMms 3 bubmorexa LIOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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



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

,D,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
KosmnuectBo
Newn  Tewa ypoxa otpasomTemuaute pecypest
Bcero
1 [Ipenmer xumuun. Ponp XxuMuu B KU3HU YesloBeKka. Tena u 1 bubmuorexa [JOK
BEIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
3 J?zﬁiaj;;ti)e;;;ﬂnpﬁggg;g goér;:—lll?ealfp?g 2:: E)'Ijl%(());I:TI:)pHHM 1 bubimorexa [IOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uuctele BemecTBa U cMecu. CrocoOsl pa3ieneHus cMecei 1 bubmorexa HOK
https://m.edsoo.ru/ff0d26ca
5 ITpakTrnyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 bu6nuorexa [IOK
pUMepe OUYUCTKU TIOBAPEHHOM COJIH)» https://m.edsoo0.ru/ff0d28c8
bubnuotexa [JOK
6 ATOMBI 1 MOCKYTbI . https://m.edscﬂn.ru/fdeZaGc
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 1 bubnnorexa [JOK
AIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 Eubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBAa BEIIECTB. XUMHUYECKast bubnmoreka [JOK
10 1 .
dbopmysta. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTtenbHas aToMHas Macca. OTHOCUTEIbHAS 1 bubmuorexa [JOK
MOJIEKYJISIpHasl Macca https://m.edsoo.ru/ff0d323c
but6mmoreka [IOK
12 MaccoBast 1011 XUMAYECKOTO DJIEMEHTA B COEAUHEHNN 1

https://m.edsoo.ru/ff0d350c
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but6mmoreka [IOK
13 KommuectBo BemecrBa. Mounb. Mossipas Macca hitps://m.edsoo.ru/ffod5230
14 dusnueckue U XMMUYECKUE SIBICHUSA. XUMUUECKask peakLus bubmmorexa [IOK
https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBus MPOTEKAHUS XUMUYECKUX PEAKLUN bubmmorexa [IOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHUs1 MacChl BelIeCTB. XMMUYECKHE YPaBHEHMS bubmmorexa [IOK
' https://m.edsoo.ru/ff0d3b88
17 Beruncnenus konm4ecTBa, Macchl BEIECTBA 110 YPABHEHUAM bubmmorexa [IOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d5708
18 Kiaccudukanuss XuMHUECKUX peakiuid (COeTMHEHHUS, bu6mmoreka [IOK
pasioKeHus, 3aMEeICHUs, OOMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIomoHOCOB — yuéHbIi-3HIIMKIO0NIEAUCT. O000IIEHNE bubmmorexa [IOK
W CUCTEMATHU3ALMS 3HAHUU https://m.edsoo.ru/ff0d40c4
20 KonrtponbHas padora Nel o teme «BermecTtBa u bu6nuorexa [IOK
XHUMHUYECKHE PEaKIHI» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras Bo3nyxa. Kucnopon — bu6nuoreka [IOK
3NIEMEHT U TpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 duznyeckue 1 XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu bubnuoreka [HJOK
okucieHus, ropenue). [lonsTre 00 okcumax https://m.edsoo.ru/ff0d4614
23 CrniocoOblI ostyuyeHHs KUCIOPOAa B 1a00OpaTopuu 1 bu6nuoreka [IOK
npoMbIIUIeHHOCTH. [IpuMeHeHue kucmopoaa https://m.edsoo.ru/ff0d497a
2 repmonsimacoron ypamenn, S0 1 roTepMIMECKIX BuGmorexa [IOK
’ https://m.edsoo.ru/ff0d4790
peaKImsIx
o5 TomnuBo (Hed Tk, yroiab U MeTaH). 3arpsi3HeHHe BO3/1yXa, bubnuoreka [JOK
CHOCOOBI ero MPeA0TBpAIlCHHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o teme «llomyuenue u bubnnoreka [JOK
26 > .
coOMpaHue KHCIOpPO/ia, U3yUYEHUE eT0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopon — snemeHT u npocroe BeuectBo. Haxoxaenue B bubmuoreka [{JOK

pUpoJIe

https://m.edsoo.ru/ff0d4dd0
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28 du3NYECKre U XMMHUYECKUE CBOMCTBA BOJIOPO/IA. bu6mmoreka [JOK
[TpumeHeHre BogOpoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KHCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moJTydeHust BOJAOPOa B Taboparopuu bubmoreia HOK
https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o reme «llonyyenue u bubnnoreka [JOK
coOupaHKe BOJOPO/Ia, M3YUCHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
N N bubmmoreka [JOK
32 Mousipablii 00BEM razoB. 3akoH ABOrajpo https://m.eds00.ru/ff0d542e
33 Brruncienus o0béMa, KOJIMYECTBA BEIIESCTBA ra3a 10 €ro bu6mmoreka [JOK
M3BECTHOMY KOJIMYECTBY BELICCTBA WA 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brrauciienust 00bEMOB ra30B M0 YPaBHEHHIO PEAKIIMH Ha bubmmorexa [IOK
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIEHHIA I'a30B https://m.edsoo.ru/ff0d5708
35 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI Enbmorexa IOK
https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 CocraB ocHoBaHui. [ToHsITHE 00 HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBopurens. HacbleHHbIE 1 HEHACBIILIEHHBIE bubnnorexa [JOK
pacTBOpbl. MaccoBasi 10J1sl BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
B pactmopos ¢ onperentanon saccosoft Aoteh pacraopEoro Bubmiorera LIOK
https://m.edsoo.ru/ff0d5eba
BEIIECTBA»
39 Kontponsnast padora Ne2 o teme «Kucnopon. Bonopos. bubmuorexa [IOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: coctaB, KiaccupuKalys, HOMEHKIIATypa bubmmorexa [JOK
' ’ ’ https://m.edsoo.ru/ff0d664e
a1 [Tonyyenue u XMMHUYECKHE CBOMCTBA KMCIOTHBIX, OCHOBHBIX bubnnoreka [JOK
1 aM(OTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
bubmuoreka [JOK
42 OcHoBaHHUS: COCTaB, KJIaccU(UKAIIHSI, HOMEHKIATypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyyenue u XMMHU4ECKHE CBOMCTBA OCHOBAaHUI bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukarms, HOMEHKIaTypa bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI MOTy4YEeHUS, bubnnoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas Ta Ne 6. PenieHne 3KcrnepruMeHTalIbHbIX
47 323[2111 o eTCelxje ggi(l){olljjmg KJ'IZ.CCeBI szplfaHequcim?H bubmorexa HOK
o https://m.edsoo.ru/00ad9b7c
COCMHEHUIN»
48 I'eneTndeckas CBA3b MEXKYy KJIIACCAMH HEOPTAHUYECKUX bubmmorexa [IOK
COCAMHEHHI https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 OO0oO0IIeHre ¥ cUCTeMaTH3alHs 3HAaHUH https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 no teme "OCHOBHBIE K1acChl bubnuorexa [JOK
50 . .
HEOPTraHUYECKUX COCTUHCHUI" https://m.edsoo.ru/00ad9ela
[lepBble NONMBITKN KJIACCU(PUKAUU XUMUYECKUX JIEMEHTOB. bubnuorexa [JOK
o1 .
[ToHsiTHE O TPyMIIaX CXOIHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema bub6nuorexa [IOK
xumudeckux snemento JI. . Menzaeneea https://m.edsoo.ru/00ada52c
53 Ileprozsl, TpymIIbl, MOATPYIIIEI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomsr hitps://m.eds0o.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0UY€K aTOMOB JIEMEHTOB bubmuorexa [JOK
[Tepuoanueckoit cucremsl J. 1. MenaeneeBa https://m.edsoo.ru/00ada6bc
56 XapakTepucTuKa XUMHYECKOI0 3JIEMEHTA TI0 €T0 bubnnoreka [JOK
nonoxkenuto B [lepuoguueckoit cucreme J1. . Menneneena https://m.edsoo.ru/00ada824
57 3nauenue Ilepuonnueckoro 3akoHa s pa3BUTHsI HAYKU U bubmuorexa [IOK

npaktuku. /1. 1. MenaeneeB — y4€Hblid, me1aror u

https://m.edso0.ru/00ada96e
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IpaX<TaHuH
58 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XMMUYECKHUX JIEMEHTOB 1 bubmorexa HOK
https://m.edso0.ru/00adaab8
bu6mmoreka [JOK
59 VoHHAd XUMHSECKa CBA3H 1 https://m.edso0.ru/00adac34
60 KoBasienTHas moJsipHasi XUMUYECKasi CBS3b 1 bubmmorexa [IOK
https://m.edso0.ru/00adaab8
61 KoBasnieHTHAS HEONApHAS XUMUUYECKAs CBSI3b 1 bubmiorexa [JOK
b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CrelneHs OKUCIICHAS 1 https://m.edsoo0.ru/00adae28
63 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 bubmorexa HOK
https://m.eds00.ru/00adb076
bubmuoreka [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue aroma. 1 bubnuorexa [JOK
XuMuueckas CBI3b» https://m.edsoo.ru/00adh486
66 PesepBusblil ypok. O000IMIEHHE U CUCTEMATU3ALIUS 3HAHUI 1 Enbmorexa IOK
P YPpoK. m 1 https://m.edso0.ru/00adb33c
. . bubnuotexa [JOK
67 PesepBHblil ypok. O60011€HNE U CUCTEMaTU3allHsl 3SHAHUH 1 https://m.eds00.ru/00ad9ch?
. . bubnmoreka [JOK
68 PesepBHblit ypok. O000IIEHNE 1 CUCTEMAaTH3AIHS 3HAHU I 1 hitps://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC
KouunyecTBo 5
KTPOHHBIE I[H BBI
Ne n/m Tema ypoka 4acoB JICKTPO e I pposbIe
o0pa3oBaTejbHbIe pecypchl
Bcero
1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema 1 bu6nmoreka [IOK
xumudeckux 3aementoB J1. M. Menjesneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX 1 bubnuorexa [HOK
AJIEMEHTOB TEPBBIX TPEX IEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanusa u HoMeHKIIaTypa HEOPraHUYEeCKUX 1 bubnmnoreka HOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
Buapl XMMUYECKOI CBS3U U TUIIBI KPUCTAIUIMYECKUX bubnnoreka IIOK
4 . 1 .
PEIEToK https://m.edsoo.ru/00adbac6
5 KonTponbnas pabora Nel mo teme «IloBTopenue u 1
yrayOseHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 Kiiaccay
Knaccudukanms XuMuueckiux peakiiyii mo pa3auaHbIM bubmuotexa [JOK
6 1 .
pU3HaKaM https://m.edso0.ru/00adbcb0
v [TonsTHE 0 cCKOpOCTH XMMHYECKOM peakiuu. [lonsaTue o 1 bubnmnorexka HOK
TOMOTEHHBIX M T€TEPOTeHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
[TonsiTe 0 xuMHu4Yeckom paBHOBeCUU. DAKTOPHI
8 BJIOI/ISHO en(; Ha CKOe((:)C(;B )lanH?ieiioﬁ eax (1)/111)/1 1; 1 bubmorexa LIOK
m p peakd https://m.eds00.ru/00adc28¢
MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 1 bubmorexa LIOK
beaxl https://m.edsoo.ru/00adcade
Teopust anexkTpoauTryeckoit aucconuanuu. CUIIbHbIE U bubnuotexa [JOK
10 1 .
cl1abbIe IEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HNounble ypaBHEHUS peaKkuid 1 bubmorexa LIOK
P peaxtt https://m.eds00.ru/00add448
12 XHWMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHMI B CBETE 1 bu6nuoreka [IOK
MIPEACTABICHHI 00 3JICKTPOIUTHUECKOM IMCCOIUAIIIH https://m.edsoo.ru/00add5d8
13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 1 but6mmoreka [IOK
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AIIEKTPOJIUTUYECKON JUCCOIHAITIT

https://m.edsoo.ru/00add8b2

14 [TonsaTHe 0 ruapoU3e conen bubmorexa LHOK
AP https://m.eds00.ru/00add9d4
. bu6nmmoreka [IOK
15 O0600611eHre U cucTeMaTu3alus 3HaHU! https://m.eds00.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Permenune bubmmoreka [IOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo Teme «INeKTPpOIUTUYECKAS bubnmnoreka HOK
17 )
JHMCCOIMANUs. XMUMUYICCKUE PEAKIIUH B PACTBOPAX) https://m.edsoo.ru/00addecO
18 OO01mmas XxapaKTeprCTHKA TaJIOTCHOB. XMUMHUYECKHEC bubnuotexa [HOK
CBOMCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposoaopos. ConsiHast KUCJIOTa, XUMUYECKUE bubmmoreka [IOK
CBOICTBA, MOJY4YCHHUE, IPUMEHCHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padora Ne 2 o reme «llonyuenue bubnnorexka HOK
20 . . }
COJISTHOW KUCIIOTHI, H3YUeHHE €€ CBOHCTBY» https://m.edsoo.ru/00ade348
21 Beruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKIIAN, €CIIU bubnmnorexka HOK
OJIMH U3 PEarcHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
bu6nuoreka [IOK
22 OOmas xapakTepucTHka 31eMeHToB VIA-rpymisl hitps://m.eds00.ru/00ade64a
AnnorponHbie MoAuUKaIMU cepbl. HaxoxaeHue cepobl 1 bubmuotexa [JOK
23 .. . . .
e€ coeTMHeHNH B pUpojie. XUMUYECKUE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
24 CepoBoaopo/i, cTpoeHne, GU3NIeCKue 1 XUMUIECKUE bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/00ade802
Oxcupsl cepbl. CepHas KHCIOTa, (U3HYECKUEe U bu6muoreka [JOK
25 . .
XMUMUYECKHE CBOWCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYeHHSsI CEPHOM KUCIOTHI. bubmuoreka [JOK
26 . }
XUMHYECKOE 3arpsI3HEHUE OKPYIKAFOIICH CPe/Ibl https://m.edsoo.ru/00adec8a
COEIMHEHUSIMH CEpPbI
. bubmuorexa [{OK
27 Brruuciienne MaccoBoil 1071 BBIXO/1a IPOIYKTA PEAKIIUU

https://m.edsoo.ru/00adec8a
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OO6mrast xapakTepucTrka 31eMeHTOB V A-Tpyniibl. A30T,

28 acrpocTpaHeHHe B IpUpoze, GU3NIECKUe U XUMHUYECKHUE bubmmorexa LIOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHaK, ero (U3NIECKrUe U XUMUYECKHUE CBONCTBA, bu6nmoreka [IOK
NOJY4CHHE U IPUMEHECHUE https://m.edso0.ru/00adf004
30 [IpakTrueckas padota Ne 3 o reme «IlomydueHue bubmmorexa [JOK
aMMHaKa, U3y4eHUE €ro CBOWCTBY https://m.edso0.ru/00adf180
31 A30THas KUCIIOTa, €€ (PU3HUECKHUE U XUMUICCKUE bubnnoreka IIOK
CBOiiCTBa https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS B KaUeCTBE
32 MUHEPAJIBHBIX yI0OpeHH. XUMHUYECKOE 3arpsi3HEHUE bubmorexa LHOK
N : https://m.edso00.ru/00adf518
OKpY’Karollel cpeibl COeTMHEHUSIMU a30Ta
®ocdop. Oxeun dochopa (V) u pochopras kucnora, bubnnoreka HOK
33 . .
(bu3MUeCKHe U XMMUYECKHE CBONCTBA, MOJYYCHUE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue pocaToB B KaueCTBE MUHEPAIbHBIX bubnmnorexka HOK
ynoOpeHuii. 3arpsisHeHre MPUPOIHON cpebl hochaTamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHUE B IpUpoe, pusndeckue u bubnmnoreka [JOK
XHUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
OKC}/II[LI yriaepoaa, ux Gpusnveckue u XuMHIECKre Bubsmorexa [IOK
36 CBOMCTBA. DKOJIOTHYECKHUE MPOOIIEMBI, CBI3aHHBIC C )
https://m.edsoo.ru/00adfebe
okcuiom yrieposa (1V)
37 VYronbHast KUCHOTA U €€ CONn bubmorexa LOK
https://m.edso00.ru/00ae006¢
38 H%iiﬁi?r?iaif(I?:qJ:ETiglsziMeeafoiﬁsz: OoHar- bubmorexa LOK
ZIEH,, ' peaxtt p https://m.eds00.ru/00ae027¢
[lepBoHayasbHbIE TOHATUS 00 OPraHUYECKUX BEIECTBAX bu6muoreka [JOK
39 .
KaK O COeTUHEHUSIX yriepoa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuneHus bubmorexa LOK
P A https://m.edso0.ru/00ae080a
41 [TpakTuyeckas pabora Ne 5. Pemenue bubmmoteka [JOK

AKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxkHeumme

https://m.edso0.ru/00ae0bf?2
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HEMCTaJJIbI U UX COCOUHCHUS»

Kontponbnas padota Ne3 no reme «BakHelmume

bu6nmmoreka [IOK

42 HEMETAILIbI U UX COCIUHCHUS https://m.eds00.ru/00ae0el8
OO6m1ast XxapakTepruCcTHKa XUMHUYECKUX 3JIEMEHTOB —
43 METAJLJIOB. MeTanane?Kaﬁ CBSI3b U METAILINYECKas bu6nuoreka [IOK
KpUCTa/uIn4ecKas penérka. Ou3nuecKue cBOiCTBa https://m.edsoo.ru/00ae103e
METAJLJIOB
44 XUMUYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMUUECKUMA bubnnorexka HOK
P HAIIPSDKEHUI METaJIOB https://m.edsoo.ru/00ael1156
" Beracrerm 10 yDammem tomarssoRa Do, 6T Bumiorexa LIOK
OJIVIH 13 PEATeHTOB COTEPHT MPHMECH ’ https://m.edso00.ru/00ae1156
46 [TonsiTHe 0 KOPPO3UM METAIIIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoteka [IOK
47 [enoumpie MeTaner https://m.edsc]i).ru/00ae14b2
48 Oxcupl U TUJIPOKCHIBI HATPUS U Kallus BHGH_HOTeKa LIOK
https://m.edsoo.ru/00ae14b2
49 Il{enoyHO3EeMENBHBIE METAILIBI — KA U MarHUi Bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
50 Baxnetimme coeTMHEHUS KaJIbIIAs bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMaTH3aIis 3HAHUIA
52 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS EH6H_HOTeKa LOK
https://m.edso00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o teme "JKEcTkocTh BOABI U bu6muoreka [JOK
53 METOAbI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
. but6mmoreka [IOK
>4 AJIIOMUHHT https://m.edsg).ru/Oanlc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA Bubmorexa OK

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



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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bu6nmoreka [IOK
56 Keneso . https://m.edscIJ—EJ.ru/Oan1d86
57 Oxcupl, ruapokcuanl u coin xenesa (1) u sxemnesa (111) 1 ]P?tljtlgjsj:l;ll(r)rr]rieijastl){)(.)rﬁ/OanBSeG
58 O06o001IeHre U CUCTEMAaTH3alisl 3HAHHUHA 1
59 g(%iﬁﬁﬁilﬁiﬂ%fbﬁiﬁaz rlj(f: T:;ZI iBa)KHeﬁmHe 1 Bubmorexa OK
METAIB H HX COCTHHCHIS https://m.edsoo.ru/00ae3de8
Beruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUi, €CITU
OJIUH U3 PEareHTOB JaH B U30BITKE WJIH COJACPIKUT bu6nuoreka [IOK
60 npuMecH. BbIUnCIIeHUsT MacCOBOH JTOJIM BBIXOA TPOAYKTA 1 https://m.edso00.ru/00ae1750
peaku
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
62 KonTponbnas padota Ne4 no teme «Baxneiiue 1
METaJUIbl U UX COCTUHCHUS
63 BemiecTBa 1 maTepuansl B TOBCEIHEBHOW KU3HU 1 bu6mmoreka [IOK
YeoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeabl 1 BH6H_HOTeKa LOK
https://m.edso0.ru/00ae4270
65 Posib XMUM B pellIeHUH YKOJIOTHUECKUX MPobIeM 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/00ae4270
66 PesepBHrIil ypok. O000IIEeHHE U CHCTEMATHU3aIHS 3HAHHIMA 1 Eggg%ﬁ?;%i?,ﬁ/oo%o 40a
67 PesepBHbIil ypok. O600111€HNE U CUCTeMAaTH3alHs 3HAHUH 1 Egg;?/(rﬁéelcdasg){)?’EIOOa db33c
68 PesepBHrlIil ypok. O000IIEeHHE U CHCTeMATHU3aIHs 3HAHHIA 1 Eggg%ﬁ?;%iﬂﬁlo()a d9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 8 kinacc: yued. 1 odmeoopazoBarenbHbix yupexacauii / O.C. ['abpuensH. - 3-¢
u31., ctpeotull. - M.: JIpoda, 2022. - 286 c.

Xumus. kiacc: yue0. s obmeoopazoBarenbHbIX yupexaenuii / O.C. ['abpuensH. - 3-e
u31., ctpeoturl. - M.: JIpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

INabpuensu O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHas kHUTa yauTes.
Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: Ipoda, 2021.

INabpuensu O. C., SlmrykoBa A. B. TeTpanp 1151 1a00paTOPHBIX OMBITOB U MTPAKTHUYECKHUX
pabort. 8 k1. K yue6unuky O. C. I'abpuensna «Xumus. 8 kmace». M.: JIpoda, 2022.
I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumus». 8
kiacc / O. C. I'abpuensa. — M.: lpoda, 2021. — 109.

I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. ['abpuensina «Xumusi». 9
kiacc / O. C. I'abpuensa. — M.: lpoda, 2021. — 108.

Xumusi: TexHonoruueckue kaptol kK yueOHuky O. C. ['abpuensna «XuMus. 8 KI1accy:
Metoamdeckoe mocooue / JI. . AcanoBa. — M.: [Ipoda, 2020

Xumus: TexHonorunueckue kapTol kK yueoHuky O. C. 'abpuensna «Xumus. 9 kimace:
Metonmdeckoe mocodue / JI. . Acanoa. — M.: JIpoda, 2018

Xumus. 8 ki1.: KoHTponbHbie U IpoBepouyHbIe paboThl K yuebuuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru

http://him.1september.
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru
http://www.chemistry.ssu.samara.ru

http://www hemi.nsu.ru

http://www.chemistry.ru
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schooll0@edumonch.ru, 510703973853, 12579719701,
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