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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamMma 1mo xumMuu AJist o0yJarommxcsi 8-9 KiaccoB cocraBieHa Ha OCHOBe TpeboBaHuUit
K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHON NporpaMmbl OCHOBHOIO OOIIEro oOpa3oBaHUs,
npeacTaBieHHbIX B DenepanbHOM TOCYAApCTBEHHOM OOpPa30BaTENbHOM CTaHAApPTE€ OCHOBHOTO OOIIEro
o0Opa3oBaHMsl, C y4ETOM pacipeieEHHbIX M0 KiaccaM MPOBEpsSEMbIX TPeOOBaHUN K pe3ysbTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTeNbHOM MPOTpaMMbl OCHOBHOTO OOINEro 0Opa3oBaHUs WU 3JIEMEHTOB COJCPIKAHMS,
MIpPE/ICTAaBICHHBIX B Y HUBEPCAIbHOM Ko (UKaTOpe 10 XUMHUH, a TaKke Ha ocHOBe [IpumepHoit mporpamMMbl
BOCIIUTAHMs OOYYaIOIUXCSl MPH TOJYyYEHUU OCHOBHOTO o0miero oOpasoBanusi U ¢ yu€tom Konrenmuu
npernojaBaHusl y4eOHOro rmnpeamera «XuUMHUS» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoii
Ddenepanun, pean3yOMUX OCHOBHBIC 00meoOpa3oBarensHbie mporpammbl (yTB. Pemenunem Komternun
Munnpocsenienust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJMETA «XUMMUS»

Bknan yuyeOHoro mnpeamera «Xumus» B JOCTH)KEHHE Leleld OCHOBHOro OOIIEro oOpa3oBaHMs
00yCJIOBJIEH BO MHOTOM 3HAYCHHEM XHMHUYECKOW HAayKH B TMO3HAHWU 3aKOHOB TPUPOJBI, B Pa3BHTUHU
IIPOM3BOIUTENILHBIX CUJI OOIIIECTBA U CO3/1aHUU HOBOW 0a3bl MaTepUaIbHOM KYIbTYpHI.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK pacHpOCTpaHMiIa CBOE BIIMSHUE Ha Bce 00JacTu
YeJI0BEYECKOI0 CYLIECTBOBAHHUA, 3aJajla HOBOE BHUACHHE MHUPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOW KYJIBTYpPbl, HEOOXOIUMBIM YCJIOBHEM >XH3HH OOIIECTBA: 3HAHHUE XWMHUHU CIIY’)KUT OCHOBOW JUIS
(bopMHpOBaHKS MUPOBO33PEHHS YEJIOBEKA, €ro MPEJCTaBICHUNA O MaTepHaIbHOM €IUHCTBE MHUPA; BAXKHYIO
poJIb UTparoT (popMUpPYEMBbIE XUMHEW MPEJCTABICHUS O B3aMMOINPEBPAIICHUAX 3HEPTUU U 00 3BOIIOLUU
BEIIECTB B MPHUPOJIC; COBPEMEHHAs XMMUs HAIpaBlieHa Ha pelleHHe IT00aJIbHBIX MPOo0JieM YCTOHYHMBOTO
pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUYECKOM, MUIIEBOM U SKOJIOrMYecKOM Oe30I1acHOCTH,
po0JIeM 3/1paBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHUsI XMMUU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XMUMHYecKoro oOpa3oBaHus. B miaHe comuanu3aliu OHO SIBJISETCS OJHUM M3 yCJIOBUH (opMupoBaHUS
MHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMeHHOMY UeJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOUMBI JJIsi TPUOOpETEeHUsT OOLIEKYIbTYPHOTO
YPOBHSI, TIO3BOJISIONIETO YBEPEHHO TPYAUTHCSA B COLMYME M OTBETCTBEHHO y4acTBOBAaThb B MHOTI00Opa3zHOM
KHM3HM OOIECTBa, sl OCO3HAHMs BA)XKHOCTH Pa3yMHOI0 OTHOLIEHHMS K CBOEMY 3JI0POBBIO U 3JI0POBBIO
IPYTUX, K OKPYKaIoIIeW IpUPOIHON cpene, Uil TPaMOTHOTO IOBEJIECHUS MPHU MCIOJIb30BAHUM PAa3IM4YHBIX
MaTEpHUajIOB U XMMUYECKHX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe o0Opa3oBaHME B OCHOBHOHM WIKOJIE sIBJISE€TCS Oa30BbIM IO OTHOIIEHUIO K CHUCTEME
obmero xuMmuyeckoro ooOpasoBaHus. Ilo3TOMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO pealu3yeT
IpUCylIue OoO0IIeMy XUMHYECKOMY OOpa3oBaHHIO  KIIOUEBbIE IIEHHOCTH, KOTOpPBIE  OTpa)KaroT
rOCyJapCTBEHHbIE, OOIIECTBEHHbIE M WHIMBH]yalbHblEe MOTPEOHOCTH. DTHM OMNpEAENseTcs CYIIHOCTb
oOmieil cTpareruu OOy4eHHs, BOCIIMTAHUS M Pa3BUTHs OOy4yalOUIMXCS CPEACTBAMU y4yeOHOro mIpeameTa
«XUMHUA».

Uzyuenne mnpenmera: 1) cmocoOCTByeT pealu3allid BO3MOXKHOCTEH [UIsl CaMOpa3BUTHS U
(dbopMHpOBaHUS KYJIbTYphl JIMYHOCTH, €€ oOmmeld W (PyHKIMOHAIBHOW TpaMOTHOCTH; 2) BHOCHT BKJAJ B
(GbopMHpOBaHNE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH IMOAPOCTKOB, HABBIKOB WX CaMOCTOSITENIbHOM
y4eOHOM JIeSATeNbHOCTH, HSKCIHEPUMEHTANIBHBIX M MCCIIEOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM JKM3HHU, TaK U B MPO(HECCHOHATLHON AESITENbHOCTH; 3) 3HAKOMHUT CO CHEIU(PUKON HAYIHOTO
MBILJIEHMS], 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOIO B3IVIfJa Ha €AMHCTBO IMPHUPOABI M YEJIOBEKA, SBISAETCS
OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH IOJPOCTKOB; 4)
COCOOCTBYET (POPMUPOBAHHIO [IEHHOCTHOTO OTHOILEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE, K
YeJI0BEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHue MKOJIbHUKOB.

Ha3pannble HampaBieHHss B OOY4YEHHUM XHMHUU OOECIEUMBAIOTCS CHEIU(PUKON COAep:KaHUs
npeaMeTa, KOTOPBIA SBIISAETCS MeJaroriiyecky aJanTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAayKM XMMHUU Ha
OIPENIEIIEHHOM 3Tare €€ pa3BUTHSL.



Kypc XuMuHM OCHOBHOM WIKOJBl OpPUEHTHMPOBAH HA OCBOCHHME OOY4YalOUIMMUCA OCHOB
HEOPraHMYECKOM XUMHHM M HEKOTOPBIX IMOHSATHH W CBEACHUH 00 OTHCNIBHBIX OOBEKTaX OPTraHUYECKOM
XUMHH.

CrpykTypa coaepxaHus IpenMera cQOpMHpOBaHAa Ha OCHOBE CHCTEMHOIO IOAXO0Ja K €ro
n3ydeHno. CozpepkaHue CKJIaAbIBACTCS U3 CUCTEMBI IMOHATHH O XMMHUYECKOM JJIEMEHTE U BEILECTBE U
CHCTEMBI MOHATUH O XMMUYECKOH peakuuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPraHW30BaHbBI MO0 TPUHIIMITY
IIOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI Pa3HOIO YPOBHS: aTOMHO-
MOJIEKYJIIDHOTO YUY€HHs KAaK OCHOBBI BCErO €CTECTBO3HaHMs, ypoBHsA Ilepmommueckoro 3akona /[[. H.
MenpaeneeBa Kak OCHOBHOI'O 3aKOHAa XHMMMM, YYEHUS O CTPOCHUM aroMa M XUMHUUYECKOH CBS3H,
IpeACTaBICHUN 00 3IEKTPOJIMTUYECKOM AMCCOLMAMM BELIECTB B pacTBOpax. leopeTudeckue 3HAHUA
paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX M OCMBICIEHHBIX (DAKTOB, Ppa3BHUBAIOTCS
MOCJIeIOBATEIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBHIMONHAS (DYHKIMH OOBSICHEHUS M MPOTHO3MPOBAHUS
CBOWCTB, CTPOEHUS U BO3MOXKHOCTEN IIPAKTUYECKOTO IIPUMEHEHUS U MOIYYCHHs] H3y4acMbIX BEILIECTB.

Takast opranu3anus coiepxKaHusi Kypca CliocoOCTBYET MPECTaBICHHIO XMMUYECKONH COCTABIISIONIEH
Hay4YHOH KapTUHBI MHpa B JIOTHMKE €€ CUCTeMHOW Ipupoabl. TeM caMbiM 00ecreuyrMBaeTcss BO3MOXKHOCTb
¢dopmupoBanus y 00ydarOUIMXCsl EHHOCTHOTO OTHOIICHHSI K HayYHOMY 3HAaHHIO U METOJaM TO3HAaHHS B
Hayke. BaXXHO Takyke 3aMETUTh, YTO OCBOCHHUE COJEPKaHUs Kypca IMPOUCXOAUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5—7 kiacce» 1 «Pu3uka. 7 Kjace.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJMETA «XUMUS»

K HampaBieHHIO NEpBOCTENIEHHOW 3HAYMMOCTH TIPU peanu3anii 00pa30BaTENbHBIX (DYHKIHIA
npeaMera «XHUMHUS» TPAIULIUOHHO OTHOCAT (OPMUPOBAHKE 3HAHUN OCHOB XMMUYECKOW HayKH Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEATEIIFHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOM KyNIbTyphl. 3ajaya MpeaMeTa COCTOUT B (OPMHUPOBAHUU CHCTEMbl XUMHUYECKHMX 3HAHUH —
BOXHEUIIMX (PAKTOB, MOHATUH, 3aKOHOB W TEOPETHUYECKUX TIOJOKEHUH, IOCTYHHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapakTepa, s3blKa HAayKd, 3HAHMA O HAYYHBIX METOJaX H3y4eHHUS BEIIECTB U
XUMHAYECKHX peakuuii, a Takke B (OPMUPOBAHMM M DPA3BUTHH YMEHUH M CIIOCOOOB JEATEIBHOCTH,
CBSI3aHHBIX C IUIAHUPOBaHHUEM, HAOJIIOJAEHNUEM U MTPOBEAECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COONII0IEHUEM
npaBujI 6€30MacHOro OOpaIleHusl C BEIIeCTBaMH B TTOBCEIHEBHOM KU3HU.

Hapsiny ¢ 3TuM nenu u3ydeHus npeaMera B MporpaMMme YTOYHEHBI U CKOPPEKTHUPOBAHbBI C YUETOM
HOBBIX TIPUOPUTETOB B CHUCTEME OCHOBHOro o0miero obOpasoBanus. CerogHss B 00pa3oBaHHUM 0CO00
3HaYMMOI MPU3HAETCS HANPABIEHHOCTh O0YUYEeHHUs HA pa3BUTHE M caMOpa3BUTHE JIMYHOCTH, (OpPMUPOBaHUE
e€ WHTeIUIeKTa U 00mel KyapTypbl. OOyueHHe yMEHUIO YYHUTHhCS W TPOJOJDKATh CBOE OOpa3oBaHME
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBsI31 ¢ 9TUM TIpW U3yYSHHUH MIPEIMETA B OCHOBHOM IIKOJIE JOMHUHHPYIOIIEE 3HAYCHHE MTPHOOpeTTn
TaKHe 1eH, KaK:

—  (dopMHpoBaHHE HHTEUIEKTyaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPY/IHUYECTBY, CaMOCTOSTEJILHOMY TPHUHATHIO pPELICHUH, CHOCOOHOM aJanTHpOBaThCA K OBICTPO
MEHSFOIIIUMCS YCIIOBHSIM KH3HH,

— HaIpaBJIEHHOCTh OOYYEHHUsI HAa CUCTEMATHUECKOE MPHOOIIEHHE YYaIIUXCS K CaMOCTOSTEIbHON
MO3HABATEBHON NIEATETHFHOCTH, HAYYHBIM METOJIaM TIO3HaHUS, (POPMUPYIOIIMM MOTHBAIMIO M pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieueHne yCIIOBUM, CHOCOOCTBYIONIMX TMPUOOPETCHHUIO OOYYaAIOMUMHKCS — OMBITa
pasHOOOpa3HON  NeATeNbHOCTH, TIO3HAHUS W CAMOINO3HAHUS, KJIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETEHIIHI ), HMEIOIINX YHUBEPCATbHOE 3HAYCHUE JIUIsl PAa3IMYHBIX BUJIOB JACATEIBHOCTH;

— (opMupoBaHHe YMEHUN OOBSICHATH M OLICHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUpa Ha OCHOBAaHUH
3HAHWUU U OTIBITA, TTOJYYECHHBIX TIPU U3YYCHUN XUMUU;

—  (opmupoBanue y oOydarOmMXcs T'YMaHHCTUYECKMX OTHOLICHHWH, MOHUMAaHUS LEHHOCTU
XUMUYECKUX 3HAHUU JUISI BHIPAOOTKH SKOJOTHYECKH I1€JIeCO00pPa3HOr0 TOBEACHUS B OBITY W TPYIOBOU
JESTEeIbHOCTH B IEJISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY Karollel MpUpOIHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha
OCHOBE YCBOCHHUSI OOIICUEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HAIMpPAaBJIEHHOCTH JaJIbHEHIIET0 00y4YeHHUSI.



MECTO YYEBHOI'O ITPEJMETA «XUMMUS» B YHEBHOM IIJIAHE

B cucreme oOmero oOpazoBanus «XuMHS» TpHU3HAHA OOS3aTEIBLHBIM YYE€OHBIM TPEIMETOM,
KOTOPBIH BXOJUT B COCTaB MpeAMETHON obsacTi «EcTecTBeHHO-HAyYHBIE IPEIMETHD.

VYyeOHbIM TIIIaHOM Ha €€ m3ydeHue OoTBefeHO 136 yueOHBIX 4acoB — IO 2 4. B HEACHO B 8 u 9
KJIaccaX COOTBETCTBEHHO.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KIIACC

IlepBoHayasIbHbIE XUMUYECKUE TTOHATUS

[Ipeamer xumuu. Ponb xumum B ku3HU 4enoBeka. Tena u BemecrBa. Du3nmyeckue CBOMCTBA
BEUIECTB. ArperaTHOe COCTOSHUE BelecTB. [IoHATHE O MeTonax MO3HaHUS B XMMHMHU. XUMHUS B CHCTEME
Hayk. UucTble BemecTBa U cMecu. CriocoObl pa3esieHus: CMeceil.

ATOMBI U MOJIEKYJBI. XUMUYECKHE 3JIeMEHThl. CHMBOJBI XMMHUYECKHX 3J1€eMEHTOB. lIpocThie u
CJIOXKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas Gopmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BewlecTB. OTHocuTenbHas aroMHas Macca. OTHOcUTENbHAsh MOJIEKyJsipHas Macca. MaccoBas J1onst
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

®u3nuecKkue U XUMUYECKHE SIBJICHUSA. XHUMHYECKas peakuus U e€ MpU3HAKU. 3aKOH COXPAHEHUS
Macchl BEIIECTB. XHWMHUYECKHE ypaBHeHHsA. Kiaccupukanmuss XHMHUUECKHX peakiuid (COeaMHEHUs,
pasoKeHUs, 3aMeIeHUs, 0OOMEHA).

XVUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM IOCYIOW, € MpaBuiaamMu padOThl B
naboparopun M TpuéMaMu OOpamieHus ¢ Ja0OpaTOpHBIM O00O0PYIOBaHHMEM; H3YUYE€HHUE U OIMCaHUE
($u3NIEeCKUX CBOMCTB 00pa3OB HEOPraHMYECKUX BEUIECTB; HAOMIO/EHHE (PU3NUECKHX (TUIABJICHHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUIIEHUE U KOHACHCAIIUS BOJbl) 1 XUMUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHHUE MEAHON MPOBOJIOKU, B3aMMOJICICTBHE MeJia C KUCIIOTOM) SIBICHUI, HAOMIOACHUE U OMHCAHUE
MIPU3HAKOB MPOTEKaHUsI XUMUYECKUX PEaKIuil (pa3siokeHHe caxapa, B3aUMOJIEHCTBUE CEPHON KHUCIIOTHI C
xjopuioM Oapus, pasznoxkeHue rujapokcuaa Mmeau(ll) mpum HarpeBaHum, B3aMMOACHCTBUE >Kene3a C
pactBopoMm coiu meau(ll)); n3yuenue crnocoOoOB paseneHus cMecei (¢ MOMOIIBI0 MarHuTa, GuiIbTPOBAHHE,
BbITApUBAHUE, JTUCTHULALNSA, XpoMaTorpadus), NpoBeleHNe OYNUCTKU TMOBApEHHOW COJM; HaOJII0JeHUE U
ONMCAaHUE pe3yJIbTaTOB IPOBEJEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMs] MacChl; CO3/IaHuE
MojieTiel MOJTeKY (IIapOCTEPIKHEBBIX ).

Baxnerime npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

Boznyx — cmech razos. Coctas Bo3nyxa. Kucinopon — aneMeHT u npoctoe Bemectso. Haxoxaenue
KHCIIOpO/ia B IIpUpoJie, pr3nuecKue U XUMUYeckue cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenne
kuciopoaa. CriocoObl NOTy4YeHUsT KUCIOPOAa B Ta0OpaTOPUM U MPOMBILIIEHHOCTH. KpyroBopoT kuciopona
B nipupoje. O30H — ayuioTpornHas MoauduKalys KUCI0poa.

TennoBoil 3pPekT XuMHUUECKON peakny, TEPMOXUMHUYECKHE YpaBHEHHs, 9K30- U SHIOTEPMHUUYECKHE
peakiuu. ToOmMBO: yroias U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOI'O CJIOSI.

Bogopon — snemeHT u mpoctoe BeuiecTBo. HaxoxaeHue Bomopoda B mpupoje, Guznyeckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI omydeHus. Kucnotel u comnu.

KonmnuectBo BemectBa. Monbs. Momspuas macca. 3akoH ABoraapo. MossipHblii 00BEM Ta30B.
Pac4€rbl M0 XMMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopureinb. PacTBopsl. HackllieHHbIE 1 HEHACHIIIICHHBIE
pacTBOphl. PacTBOpUMOCTH BELIECTB B BoJe.MaccoBas 10151 BELECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA
Boabl. OcHoBaHusA. Poiib pacTBOpPOB B MpHUpOAE M B KU3HU 4esoBeka. KpyroBopoT Bonbl B MHpHUPOJIE.
3arpsi3HeHue NpupoJHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudpukanus  Heopranmueckux — coeauHeHuid.  Oxcunapl.  Krnaccudukamuss — OKCHIOB:
cosieoOpa3yrolie (OCHOBHBIE, KUCIOTHBIE, aM(OTEepHBIE) U HecojeoOpasyomue. HomeHknaTypa OKCHI0B
(MexxayHapoHas U TpuBUaibHasH). PU3NYECKUEe U XUMHUUECKHE CBOICTBA OKCHUIOB. [lomydueHne okCcuaoB.

OcnoBanus. Knaccudukanust ocHOBaHU: MIENOUN U HEPACTBOPUMBIE OCHOBaHU. HoMeHknaTypa
OCHOBaHMH (MEXIyHapOIHAS U TpUBUATIbHAs). DU3NUeCKre U XUMUYECKHUE CBOMCTBA OCHOBAHMHIA.



[Tonydyenne ocHOBaHMIA.

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa Kuciot (MeXayHapoIHasi U TPUBUAJIbHAS).

dusnyeckne U XUMHYECKHE CBOHCTBa KHCIOT. Pan aktuBHocth MetayuioB H. H. Bbekerosa.
ITony4yenue KUCIIOT.

Comu. Howmenkmarypa coneit (MexAayHapoaHas W TpUBUaidbHas). DuU3NUecKHWe W XUMHYECKUE
cBoricTBa coueil. [lonyuenue cosei.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

XVUMHYECKUN 3KCIEPUMEHT: KadeCTBEHHOE OIIPENEICHUE COJEP)KaHUs KHCIOpoJa B BO3IYXE;
MoJiyueHue, codupanue, paclio3HaBaHUE M M3Y4YEHHE CBOMCTB KUCIOpOJa; HAOIIOJCHHE B3aUMOJCHCTBUS
BELIECTB C KHUCIOPOJOM U YCJIOBHSI BOZHUKHOBEHUS U NpPEKpallleHusl ropeHus (1moxapa); 03HaKOMJIEHHE C
oOpa3amMu OKCHIOB U OMMCAHHE UX CBOICTB; MOJyYyeHHUE, COOMpaHue, paclio3HaBaHNEe U U3YUEHHUE CBONCTB
BojopoAa (ropenue); B3aumojeicTBue Bojaopojga ¢ okcuaoM Meau(ll) (Bo3zmoxHO wucmonb30BaHUE
BUJICOMATEpHalIOB); HabIoeHne 00pa3oB BEUIECTB KOJIMYECTBOM | MOJb; MCClEeqOBaHHE OCOOEHHOCTEM
pacTBOpPEHMUsS] BEILECTB C pa3IM4YHON pPacTBOPUMOCTHIO; IPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON
MacCcOBOM J10JIell pacTBOPEHHOTO BELIECTBA; B3aMMOCHCTBHE BOJBI C MeTa/lIaMU (HATpPUEM U KaJbI[HEM)
(BO3MOYKHO MCIIOJIb30BaHUE BUACOMATEPUAIIOB); ONPEIEICHUE PACTBOPOB KUCIOT U LIEJIIOYEH C ITOMOIIBIO
WHMKATOPOB; HCCIIEJJOBaHHE OOpa3lloB HEOPraHMYECKHX BELIECTB PAa3JIMYHBIX KIACCOB; HAOIIOACHHE
U3MEHEHHUs OKpacKd MHJIMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH; M3YUEHHE B3aUMOJEHCTBUS OKCHAA
meau(ll) ¢ pactBopom cepHOW KHCIOTBI, KHCIOT C METaUIaMH, PEakUUid HEWTpalu3alluu; IOJy4eHUE
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO MeETaula JPYTMM W3 pacTBOpa COJHU; pELIEHUE
SKCIIEPUMEHTAIIbHBIX 33/a4 110 TeMe«BaxxHelme Kiaccbl HEOPraHMYECKUX COSUHEHUI.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3ymeMeHToB 1. 1. Menneneesa.

Crpoenue  atomoB. XumHueckas  CBA3b.  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUU

[lepBble TONBITKH KiIACCH(PUKAIMKM XUMHYECKHX JJIEMEHTOB. llOHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (II[EJIOUHBIE U IIEJI0YHO3EMENbHbIE METAILIbl, TaJOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux 3seMeHToB /. 1. Menneneesa.

Kopotkomnepuonnass u anuHHOTMEpHoAHas (opmbr Ileprogmyeckoid CHUCTEMBI XUMHYECKUX
aneMeHTOoB /I.

N. Menpneneesa. [lepuoast u rpynmbsl. DU3UUECKUNA CMBICT TOPSIAKOBOTO HOMEpPA, HOMEPOB MEpUoaa
U TPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sjaep. M3ortombl. OnexTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obosoyek aromoB nepBbiX 20 xumuyeckux snaemeHToB [lepuoanueckoit cucremsl JI. WM. MenneneeBa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa 10 ero nosiokeHutro B llepumogmueckont cucreme . U.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs pajauyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METANIMYECKUX MU
HEMETAJUIMYECKUX CBOMCTB IO TpymnmaM M nepuojaM. 3HaueHue llepuoamueckoro 3akoHa H
[lepnonnueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB JUIS PAa3BUTHA Hayku U npaktuku. [[. 1. Mennenee —
YUEHBIN U TPAXIAHUH.

Xumnueckasi cBs3b. KoBaneHTHas (ToJispHAs W HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPUIIATEITLHOCTh
XUMHUYECKUX 3J1eMEHTOB. MlOHHas CBA3b.

Crenenp okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu. [Ipoueccel OKucieHus u
BOCCTaHOBJIEHMsI. OKUCINTENN U BOCCTAHOBUTEIH.

XUMUYECKUN  JKCIEpUMEHT: H3yuyeHue O00pa3lloB BEUIECTB METaNIOB M  HEMETAIJIOB;
B3aMMOJCICTBUE THUIPOKCHJIA LMHKA C pacTBOpPaMU KHUCIOT M IIEJOYel; IPOBEJIEHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPbl  OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  peakuuid  (ropeHue, peaxkiuu
Pa3NoKeHUs, COETUHEHNU ).

MexnpenMeTHbIE CBA3U

Peanuzanus MeXIpenIMETHBIX CBSI3€d NPU HU3YYEHMHM XMMHMHM B 8 KJIacC€ OCYIIECTBISIETCS 4Yepes
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHHA, TaK U MOHATUM, SIBISIFOIIUXCS CHUCTEMHBIMU
JUIS OTZIEIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ure ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (akT, TUIIOTE3a, TEOPHs], 3aKOH, aHaJlu3, CUHTE3,
Kiaccu(ukanus, MEePUOTUYHOCTb, HAONIOJIEHHE, SKCIEPUMEHT, MOJCIUPOBAaHHE, H3MEpEHHE, MOEIb,
SIBJICHHE.



®usnka: MaTepusi, aToM, dJIEKTPOH, POTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJICKYJIa, SJCKTPUYECKUN 3apsij, BEIIECTBO, TeNo, O0BEM, arperaTHOe COCTOSHHE BEIEeCTBa, TIas,
(bu3nyecKkre BeIMUMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MuHEpasibl, TOPHBIE TOPOJABI, TOJE3HBIE HCKOIAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.
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BeuecTBo 1 xumMmuueckas peakuus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux snaeMmeHToB J[. WM. Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB XUMHYECKMX JJIEMEHTOB IIEPBBIX TPEX
[IEPUOJIOB, KAJIMs, KaJIbLUS U UX COCIMHEHHI B COOTBETCTBUU C ITOJIOKEHUEM J1eMEHTOB B [lepuonnueckoi
CUCTEME U CTPOEHHEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHYECKOW CBSI3U. THIBI KPUCTAIMYECKUX PELIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJ1a XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMeHKIIaTypa HEOpraHM4YEeCKHX BEeUIecTB (MEXAyHapOAHASI U TPUBHAIIbHAS).

XVUMHYECKHE CBOWCTBA BEUIECTB, OTHOCALIMXCA K pa3IMYHbIM KJIaccaM HEOPIaHUYECKUX
COEIMHEHU, TEHETUYECKAsl CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccupukamuss XMMHUYECKHX pEaKIUil 10 pasIuYHbIM MpH3HAKaM (10 YHCIy W COCTaBy
YYaCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TemioBoMy 3¢ (deKTy, Mo H3MEHEHHUIO CTENeHEeHl OKHCIIeHUs
XUMHUYECKHUX 3JIEMEHTOB, 0 OOpaTMMOCTH, IO YYacTUIO Karajau3aTopa). OJK30- M HIHAOTEPMUYECKUE
peakuu, TepPMOXUMHUYECKUE YPABHEHUSI.

[TonsATHE O CKOpPOCTH XUMHUYECKOH peakuuu. [loHsaTre 00 00paTUMBIX 1 HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHATHE 0 TOMOT€HHBIX M F€TEPOreHHbIX peakuusx. [lIoHATHe 0 XUMUYECKOM PaBHOBECUH.

@DakTOphbl, BAUSIOLUIUE HA CKOPOCTh XUMUYECKOM peakuy U MOJI0KEHUE XUMHUUECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc OKUCIIUTEIBHO-
BOCCTAaHOBUTENIbHON peakiuu. CocTaBleHUE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUui C
UCIOJIb30BaHHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 31eKTPOTUTHUECKON AUCCOLMALIMU. DIAEKTPOIUTHI U He- JIEKTPOJIUThL. KaTHOHbI, aHHOHBI.

MexaHu3M [MCCOLMALIMM  BELIECTB C paA3IUMYHBIMU BUAAMHM XUMHUYECKOHW CBA3H. CTemneHb
nucconuanuu. CUIbHBIE U CIIa0bIe DJIEKTPOJIUTHI.

Peakiun uMoHHOro oOMeHa. YcCIOBHSA MPOTEKaHUS pEaKUMid HMOHHOro oOMeHa, TIIOJIHbIE M
COKpallIéHHbIC HOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUI U COJIEH B CBETE MPEICTABICHUMA
00 31eKTponuTHYECKON Aucconuany. KauecTBeHHbIe peakiiuy Ha HOHbI. [IoHATHE 0 THApOIN3e CONeH.

XVUMUYECKUH  IKCHEPUMEHT: O3HAaKOMJIEHHE C  MOJENISAMHM  KPHUCTAUIMYECKUX  PEIIETOK
HEOPraHMYECKUX BELIECTB — METAJUIOB U HEMETaJlIoB (Tpadura U anMmasa), CIOXKHBIX BELIECTB (XJopHaa
HaTpUs); HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW peakuuud OT BO3JACHCTBHUS PpPa3IUYHbBIX
(bakTOpOB; HCCIEIOBaHUE 3JEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, Mpolecca TUCCOLMALUU KHCIOT,
iesnouei u cosiei (BO3MOKHO MCHOIb30BaHUE BUIEOMATEPUANIOB); POBEACHHUE ONBITOB, MIUTFOCTPUPYIOLIUX
NPU3HAKKU MPOTEKaHMs peakiuil MOHHOro oOMeHa (0Opa3oBaHHE OcajiKa, BbIIEIEHHE Ta3a, oOpa3oBaHuE
BOJ/Ibl); OIIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIMi (ropeHue,
peaKuu pa3nokKeH!sl, COEAMHEHNs); paClIO3HABAHUE HEOPTraHNYECKHUX BELIECTB C TIOMOIIBI0 KAUYECTBEHHBIX
peaxkiuii Ha MOHBI; pellleHre YIKCIEPUMEHTAIbHbBIX 3a/1a4.

Hewmerannel n ux coennHeHus

OO6miass xapakTepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEepHbIE CTEIEeHU
OKHCJICHUS.

CrtpoeHue u (pu3nMYecKue CBOMCTBA MPOCTHIX BEHIECTB — TaJIOT€HOB. XHMMHUYECKHE CBOMCTBa Ha
IIpuMepe XxJiopa (B3aMMOJEHMCTBHE C METaulaMH, HEMeTalllaMM, Ienodamu). Xiopoogopon. ComsHast
KHCIIOTa, XMMHUYECKHE CBOMCTBa, MOJIydeHHE, NpUMeHeHue. JlelicTBue Xjopa M XJIOPOBOAOpOJa Ha
OpraHM3M uesoBeKa. BakHelIne XJI0pUAbI U UX HAXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKUCIICHHUS.

CtpoeHue u (Qu3nMyecKkue CBONWCTBAa MPOCTBHIX BEIIECTB — KHUCIOPOJAa M Cephbl. AJIOTPOIHbBIE
MOJIUGUKAIIMH KHCIOPOJa U cepbl. XUMHUECKUE CBOMCTBa cepbl. CepoBOIOPOA, CTpOCHHE, (PU3UUECKUE U
XuMu4eckne cBoicTBa. OKcHabl cepbl Kak MPEICTABUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIIOTa,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (00IIMe Kak MpeACTaBUTENs Kilacca KHUCIOT M cnenuduyeckue).
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XUMUYECKHE pEeaklUH, JIeKallhie B OCHOBE MPOMBILIUIEHHOTO CHOC00a MOJIyYeHHS CEePHOW KHCIOTHI.
[Tpumenenne. Conu cepHOW KHUCIIOTHI, KAUECTBEHHAs peakius Ha cynbpar-uoH. HaxoxneHue cepsl u eé
COCAMHEHHI B IPUPOJE.

XUMHUECKOE 3arpsi3HEHHE OKpYXarolled Ccpeapl COeNMHEHHSIMU cepbl (KHUCIOTHBIE HOXKIIH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE
CTETIEHU OKUCIICHHUS.

A30T, pacrpocTpaHeHHE B Mpupoje, (pusmueckue W XUMHUYecKHe cBoiictBa. KpyroBopor azora B
IPUPOJIE.

AMMHaK, ero puU3N4YecKue U XUMHUYECKHE CBOMCTBA, MOJlyueHHe U npuMeHenne. Colm aMMOHUS, UX
¢bu3nuecKkue U XMMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHBI aMMOHHMsS. A30THas
KHCJIOTa, e€ monydeHue, Gu3nyeckre 1 XMMUIeCKue CBOMCTBA (00IIHe Kak MPeICTaBUTENs Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE MUHEPAIbHBIX yI0OPEHHUIA.

XUMHUYECKOE 3arps3HEHHE OKpPYKAIOUIeW Cpelbl COCIMHEHMSAMHU a30Ta (KHCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®ochop, amrorponHbie Momupukamuu Qocdopa, duzmueckue W XUMHUECKHUE CBOMCTBa. OKCHJ
dochopa(V) u dpochopnas kucinora, pusnuecKkrue U XUMUYECKUE CBOWCTBA, MojiydyeHue. lcmonb3zoBaHue
¢dochaToB B kKauecTBE MHHEPAIBHBIX YAOOPCHHIA.

Obmas xapakrepuctuka 31eMeHTOB |V A-rpynnel. OcoO0eHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIICHUSI.

Yrnepos, amioTpornHbie MOAUGUKALIMK, PacIPOCTpaHeHHE B MpUpojie, (PU3HUECKUEe U XUMUYECKHUE
cBoiictBa. Axcopouusi. KpyroBopor yriepona B mpupoge. Oxkcuisl yriaepona, uUX (U3HUECKHE WU
XMMHUYECKHE CBOWCTBA, JCHCTBHE HAa XUBBIE OPraHU3MBbI, IMOJIyUEHHUE U MPUMEHEHHE. DKOJIOTHYECKHe
npoOnemMbl, CBsA3aHHbIE C okcuaoMm yriaepona(lV); rumoreza T100adbHOTO TOTEIJICHHUS —KIIMMATa;
MMapHUKOBBIN A (PEKT.

VYronbHas KUCIIOTa U €€ COH, UX (PU3NIECKHe U XUMHUYECKUE CBOICTBA, IMOydeHUE U IPUMEHEHHUE.

KauectBennast peakuusi Ha KapOoHaT-uoHbL. Mcrmonb3oBaHue kapOOHAaTOB B OBITY, MEIHULMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanpHble MOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COEJUHEHHUSAX yriiepoaa (MeTaH,
9TaH, JTWIIEH, alleTWJICH, STaHOJ, TJIMIEPHH, YKCyCHas KHcioTa). X cocTaB M XMMHYECKOe CTPOCHHE.
[TonaTne 0 OMONOTMYECKM BaXKHBIX BEIECTBAX: )KMpaX, OelKaxX, yriIeBoJax — M HMX POJIM B KU3HHU
YesioBeKa.

MarepuanabHOe €TUHCTBO OPraHMUYECKUX U HEOPIaHUYECKUX COCTUHEHMI.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, MOJy4deHHWE W TpuMeHeHue. CoeaumHeHUs
KpemHus B npupoze. Oouue npeacraneHus o6 oxcuae kpemuus(1V) u kpemuueBoit kucnore. CUIHUKATHI,
UX WCIIONIb30BaHWE B OBITY, MEIWIMHE, MPOMBIIUICHHOCTH. BaKHEeWIne CTpOWUTENbHBIE MaTepHabl:
KepaMHKa, CTEKJIO, IIEeMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOT0 UCIOIb30BaHUS CTPOUTENIBHBIX
MaTepHaJIOB B TOBCETHEBHOM JKMU3HHU.

XUMHUUECKUH HSKCIEPUMEHT: HM3ydeHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJIIHOM
KHCJIOTBI; TPOBEACHWE KAa4eCTBEHHBIX pEaKIWid Ha XJIOPHI-MOHBI W HaONOJCHHE IPH3HAKOB WX
NPOTEKaHMS; OMBITHI, OTpaXkaroliue (U3NYECKHe W XMMHYECKHE CBOMCTBA rajlor€HOB M MX COEAMHEHHI
(BO3MOYKHO HCIOJIb30BAHHE BHUIEOMATEPUAIOB); O3HAKOMIJIEHHE C 00pa3llaMH XJIOPUIOB (rajlOT€HUIOB);
O3HAKOMJIEHHE C o0pa3laMH cepbl U €€ COCTUHEHUSMHU (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB);
HaOJIOZICHNE TIpoliecca OOYTJIMBAaHMS caxapa MOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI;
M3yuyeHHe XUMHUYECKUX CBOMCTB pa30aBIEHHONW CEpHON KUCIOTHI, IPOBEIEHNE KaueCTBEHHOW peakiMy Ha
cynb(ar-uoH 1 HaOIOIeHHE TIPU3HAKa € MPOTeKaHHs, O3HAKOMJICHUE ¢ (PU3MYECKHMH CBOHCTBaMH a30Ta,
dochopa M ux coeauHEHHH (BO3MOXKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OOpa3laMH a30THBIX U
dbochopHBIX ynoOpeHHi; moiydeHue, coOupaHHe, paclo3HaBaHME W H3YYEHHE CBOWCTB aMMHAKa;
NPOBE/ICHUE KAYeCTBEHHBIX pEaKIMH Ha HOH aMMOHHUS U (ochaT-uOH U H3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICICTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbI0 (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HM3yYeHHE MoOJIeNIell KpPHUCTAUIMUECKUX pemETOK anMmasa, rpadura, Qynnepena;
03HAKOMJICHHE C TIPOIIECCOM aICOPOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
IPOTHBOra3a; MoIydyeHue, coOupanue, paclio3HaBaHUE M U3y4eHHUE CBOWCTB YIVIEKHCIIOrO ra3a; MpoBeieHIe
KaueCTBEHHBIX peakiuil Ha KapOOHAaT- W CHUJIMKAaT-UOHBl M U3yYEHUE MPU3HAKOB MX MPOTEKAHMUS,



O3HAKOMJICHHE C NPOAYKLUHEW CHIMKATHOM MPOMBIIUICHHOCTH; PEIIEHHE 3KCIEPUMEHTAIbHBIX 3a4ad I10
Teme«BaxkHeNme HeMEeTauIbl U UX COEUHEHUS.

Mertamibl ¥ UX COeAMHEHUS

OO0mmas XxapakTepUCTUKa XMUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHMHM WX TIOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux sieMeHtoB JI. M. MenneneeBa u crpoeHus aToMoB. CTpoeHHE
MeTaJlJI0B. MeTamnueckasi CBsi3b M METAJUIMUECKAass KPUCTAIIIMYECKAs pEIIETKA. DIEKTPOXUMUYECKUN psif
HanpspkeHud MetauioB. Dusznueckue M XMMHUYECKHE CBOMCTBAa MeTauioB. OOmiue crnocoObl MOTydeHHUs
MeTasuioB. [loHsATHE O KOPPO3UHM METAIIIOB, OCHOBHBIE CITOCOOBI 3alIUThI UX OT Koppo3uu. CruiaBsl (CTalb,
YYT'yH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[Ilenounble Metaiuibl: mnonoxxkeHue B llepumoanueckoi cucreme xumuueckux siaemeHtoB [l H.
MenzeneeBa; CTpoeHHE MX aTOMOB; HaxXxOXJaeHUE B mpupoje. Ousnueckre U XUMHYECKHE CBONCTBa (Ha
npuMepe Hatpus U Kaiaus). OKCUAbl U TUIPOKCUABI HATPUS U Kayus. [IpuMeHeHre meoYHbIX METAJIJIOB U
UX COEOUHEHUMN.

[[{erouHO3eMENbHBIE METAJLUIBI MarHui M KalbUUM: IOJOXKeHHe B llepuogumyeckol cucreme
xuMuyeckux 31aeMeHToB /. . MenaeneeBa; cTpoeHHe UX aTOMOB; HaxoxJeHue B npupoje. dusnueckue u
XMMHUYECKHE CBOMCTBA MarHus M Kajaplus. BakHeiime coeauHEHUs Kanblusl (OKCHJ, TMJIPOKCHUJ, COJIN).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nonoxenue B [lepuonuueckoii cucremMe xumudeckux snemenTos J[. M. Menneneesa;
CTpOCHHE aToMa; HaxOXKIeHHE B Mpupoae. Puznueckrue U XUMUYECKUE CBOICTBa amfoMUHMS. AMBOTEpHBIE
CBOMCTBA OKCHJA U TMAPOKCUIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepmonnueckoir cucteme xumuueckux anemeHToB [[. U. Menneneesa;
CTpPOEHHE aToMa; HaxoJeHue B mpupoae. Pusznyeckue M XMMHUYECKUE CBoOicTBa kene3a. OKCUIbL,
ruapokcuabl u conu xenesa(ll) u sxenesa(lll), ux cocras, cBOHCTBa U MOTYYCHHE.

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMyd METAJJIOB M CIUIABOB, MX (PU3NUECKUMHU
CBOMCTBaMHU; M3yUEHHUE PE3YJIbTATOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIOJIb30BAaHHE BUICOMATEPHUAIIOB),
0CcOOEHHOCTEH B3aMMOJCHCTBHS OKCHAA KaJbllMd W HATPUs C BOJOW (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEPHAIIOB); HCCIEJIOBAHUE CBOWCTB KECTKOW BOJBI; MpoOllecca TOPEeHUsi jKelue3a B KUCIOPOJe
(BO3MOYKHO HCITI0JIb30BAHUE BUJICOMATEPHUAIIOB); IPU3HAKOB [TPOTEKAHNS KAUYECTBEHHBIX pEaKLUi HAa HOHBI
(Marnusi, kampiusi, amomunus, nuHka, kenesa(ll) u sxenesza(lll), memu(ll)); mabnrogenwe u omnucanue
MPOLIECCOB OKpAIIMBaHMs IJIAMEHHM HOHAMH HATpHUs, Kajlud W KajblMs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIeJOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHHUS U THAPOKCHAA IMHKAQ,
pelIeHre SKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHel1e MeTalibl U UX COeIUHEHUS».

XuUMHS ¥ OKpyXkarolas cpeia

HoBeie maTepuansl u TexHosoruu. BemiectBa M Marepuanbl B NMOBCEIHEBHON JKHM3HU 4YENOBEKA.
Xumus 1 3110poBbe. bezonacHoe UCIoIb30BaHUE BEIIECTB M XMMUUYECKUX peakuuid B ObITy. [lepBas momomnib
IpU XHUMHYECKHMX OXOrax U OTpaBieHHUsX. OCHOBBI JKOJIOTMYECKOM TIpaMOTHOCTH. XHUMHYECKOE
3arpsi3HEHUE OKpYKawliel cpeabl (TpenenbHas nomyctuMmasi koHueHTpauus BemectB — I[IJIK). Pomp
XUMHH B PEIICHUN IKOJIOTUYECKUX MTPOOIIEM.

[IpupoaHble HMCTOYHHKHU YTJIEBOJOPOAOB (Yroib, MTPUPOJIHBIM Tra3, He(PTh), MNPOAYKTHI HX
nepepaboTKH, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3ydeHHe OoOpas3loB MaTepHajoB (CTEKJO, CIJIaBbl METAIJIOB,
MOJINMEPHBIE MaTepUAIIbI).

MexnpeamMeTHble CBA3H

Peanu3anus MeXnpeaIMETHBIX CBA3EH NPHU W3YYEHUM XMMHHM B 9 Kilacce OCYHIECTBISETCS 4depe3
UCIOJIb30BaHNE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaK W MOHATHUMN, SBISIOMIMXCS CHUCTEMHBIMH
JUIS OTIENbHBIX IPEIMETOB €CTECTBEHHO-HAy4YHOIo MMKIA. Peanu3anus MeXNpPEeIMETHBIX CBA3€Hl Mpu
M3yYeHUH XMMHU B 9 Kjacce OCYyLIECTBISETCS 4epe3 HMCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUHN, TaK U TIOHITHH, SBISIONINXCS CHCTEMHBIMHU JJIsi OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO01re ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3,
Kjaccu(uKanus, MEepUOJUYHOCTb, HAONIOJIEHHE, SKCIIEPUMEHT, MOJEIUPOBAaHHE, H3MEpEeHHE, MOJEIb,
sIBJIEHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEPUAJIbL.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI, PAAUOAKTUBHOCTD,
MOJIEKYJIa, ANEKTPUUYECKUH 3apsijl, TPOBOAHUKH, MOITYIPOBOIHUKH, TUIIEKTPUKU, (POTOAIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHME BEILECTBa, I'a3, PacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs pPeHIETKa,
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CIUIaBbl, (PU3MUECKUE BEIWYHMHBI, CIUHUIIBI W3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Conne.

buonorusi:  dotocuHTe3, aAbIxaHue, OWocdepa, HSKOCHCTEMa, MHHEPAIbHBIE  YIOOpEHHS,
MHKPO3JICMCHTDBI, MAKPO3JICMCHTLI, [TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOJBI, IOJE3HBIE HMCKOMAeMBbIE,
TOILJIMBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDI

N3ydyenne xumuu B 8-9 Kiacce HampaBlIe€HO HA JOCTIKEHHE OOYYaIOUIMMHCS JHUYHOCTHBIX,
METaNpPeIMETHBIX U MPEJAMETHBIX PE3yIbTAaTOB OCBOCHHUS yUEOHOTO MIPeIMeTa.

JIMYHOCTHBIE PE3VYJIbTATHI

JIMdHOCTHBIE PEe3yabTaThl OCBOSHUS MPOrPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUsl TOCTHTAIOTCS B
xoJe oOy4yeHHs XHMHUU B €IAUHCTBE Y4eOHOM M BOCHHUTATEIbHOW JAestenbHOcTH OpraHuzanuu B
COOTBETCTBUM C TPAJAUIHUOHHBIMA POCCHMCKHMH COIMOKYIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMH
LEHHOCTAMHU, MPHUHITHIMH B OOIIECTBE MpPaBHJIAMU U HOPMaMHU MOBEIEHHUS U CIIOCOOCTBYIOT IMpolieccaM
CaMOITO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YJAFOIINXCS.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

[TaTprOTHYECKOTO BOCTIMTAHUS

1) LEHHOCTHOrO OTHOIIEHUS K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPHUYECKOMY H Hay4dHOMY
HACJICJTUIO, TMOHMMAHMS 3HAYCHHUS XUMUYCCKOW HAYKH B JKM3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIQ/IETh JIOCTOBEPHOU MH(OpMAIIHEil O MepeIoBbIX JOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OT€UECTBEHHOM
XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa M OOIIECTRA;

I'paxmanckoro BOCIUTaHUS

2) mpeACTaBICHUS O COITMAIBHBIX HOPMaX M MPaBHJIAX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIeA0BATENbCKOM, TBOPUECKOM
U APYTUX BUAAX AEATEIbHOCTU; TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM AESITENbHOCTU MIPH BBHITOIHEHUU
y4eOHBIX, TO3HABATEIHHBIX 3aJa4, BBHIMOJTHCHHH XUMHUYECKUX OKCIICPUMEHTOB, CO3JaHHH YyUEOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIHM B MPOLIECCE ITOM y4eOHOU NesTeNbHOCTH;
TOTOBHOCTH OIICHMBATH CBOE TOBEJCHHWE W IMOCTYIKHA CBOUX TOBApWINEH C TO3WIMH HPAaBCTBEHHBIX W
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIEICTBUN TTOCTYIIKOB;

IleHHOCTH HAYYHOTO MTO3HAHUS

3) MUPOBO33pEHYECKUX TMPEACTABICHUN O BEIIECTBE M XMMHUYECKOH peaKIMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIOIINX OCHOBY I TIOHMMAHUS CYNTHOCTH HAyIHOU
KapTUHBl MHpA; MPEACTABICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOJBI, B3AUMOCBSI3AX
YeJIOBEKa C MPUPOTHOM CPEIOH, O POJIM XMMHH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HANpPaBIEHHBIX HA TOJyYE€HHWE HOBBIX 3HAaHUH 1O XHMHUH,
HEOOXOIUMBIX ISl O0BSICHEHUS HAOII0JAEMBIX MPOIIECCOB U SIBJICHUIA;

5) mo3HaBaTenbHOW, WH(GOPMALMOHHOW W YUTATENBCKOH KYIbTYpPbl, B TOM 4HCII€ HAaBHIKOB
CaMOCTOSITEITEHOW PabOTHI ¢ YICOHBIMH TEKCTAaMH, CIIPABOYHON JINTEPATYPOH, JOCTYITHBIMH TEXHHUSCKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOIOTHIA,

6) uwHTepeca K OOYYEHHIO W TIO3HAHWIO, JIO003HATETHHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caMo00pa30BaHUIO, TIPOEKTHOM M  HCCIENOBATENbCKONH JAESITENbHOCTH, K OCO3HAaHHOMY BBHIOODY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TabHEHIIIEM;

dopMUpOBaHUs KYJIbTYPHI 3J0POBbS

7) Oco3HAHUS IEHHOCTH >KM3HU, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHHS TMOCIEICTBUN M HEMPHUATHS BpPEIHBIX TMPUBBIUEK (yMOTpeOieHus
QJIKOTOJIs, HAPKOTUKOB, KYPEHHsI), HEOOXOIUMOCTH COOIOZICHUSI TTPaBUiI 0€30MMaCHOCTH TIPU OOpAIICHUH C
XUMHYECKUMHU BEUIECTBAMH B OBITY M pEaIbHOMN KU3HU;

TpynoBoro BocnuTaHus

8) mHTepeca K MPaKTUIECKOMY M3YUEHHUI0 Mpodeccuii U Tpyaa pa3InyHOTO pojia, YBaXKEHUE K TPYIY
U pe3yibTaTaM TPYIAOBOW AESTEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHMs MPEAMETHBIX 3HAaHUN IO
XUMHH, OCO3HAHHOTO BBIOOpA WHIWBHUIYaTbHOW TPAEKTOPUU MPOJOJDKCHHsSI O0pa30BaHHUS C Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIIHON
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npo(eCCUOHATILHON AEATENBHOCTH W Pa3BUTUS HEOOXOAMMBIX YMEHMI; NOTOBHOCTh aJalTUPOBAThCS B
npodeccuoHaIBLHOM cperie;

OKOJIOTHYECKOr0 BOCIIUTAHHUS

9) 3KOJOrMYECKH 11E€IECO00Pa3HOT0 OTHOIICHUS K MPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyIeCTBOBaHUs, NMOHMMAHUSA IIEHHOCTU 3[0POBOTO M 0Oe30macHoro oopas3a >KHU3HU, OTBETCTBEHHOIO
OTHOIICHHS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY 3/10pPOBBIO, OCO3HAHMS IEHHOCTH COOIIOICHUS
npaBuia 0€30IacHOrO IOBEAEHUS NpU paboTe C BELIECTBAMHU, a TaKXK€ B CHUTyalMAX, YIPOXKAIOLIMX
3J10POBBIO U KU3HU JIFOJIEH;

10) criocoGHOCTH NMPUMEHATh 3HAHUS, MOJIydaeMble IIPU M3YYEHUU XMMUH, AJS PEUIeHUs 3ajad,
CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHOU CPEOH, ITOBBILICHUS YPOBHS dKOJIOTMYECKOU KYJIBTYPbI, OCO3HAHUS
rJ100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTel UX PELICHHS IOCPEICTBOM METOI0B Xumun; 11)
9KOJIOTUYECKOI'0 MBIIUICHUs, YMEHUS PYKOBOJCTBOBAaTHCS MM B IIO3HABATEIIBHOW, KOMMYHUKATHUBHOU H
COLIMAJIbHON IIPAKTHKE.

METAIIPEJJMETHBIE PE3VYJIbTATbBI

B cocraBe MerampeaMETHBIX PE3ylbTAaTOB  BBLACISAIOT  3HAuMMble i1 (DOPMUPOBAHMS
MHUpPOBO33pEHUsT OOILICHAay4YHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIMII, THIOTE3a, (pakT, cucrema, mpoIiiecc,
HKCHEPUMEHT U JIp.), KOTOPbIE UCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJSIOT
Ha OCHOBE 3HAHUW U3 3TUX NPEIMETOB (POPMHUPOBATH IPEICTABICHUE O IIEJIOCTHON HAy4YHOU KapTUHE MHUpa,
U yHHMBepcallbHble yueOHble JeHcTBUA (1O3HABaTEJIbHbIE, KOMMYHUKAaTUBHbIE, PErYJISATUBHBIE), KOTOPbIE
obecrieunBaOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIBHOMY IUTAHUPOBAHUIO W OCYIIECTBIICHHIO
y4eOHOI e TeTbHOCTH.

MertanpeameTHble pe3yJabTaThl OCBOEHMSI OOPa30BATEIbHOW NpPOrpamMMbl 0 XUMHH OTPaXKaroT
OBJIaJICHUE YHUBEPCAJIbHBIMU [T03HABATEIILHBIMY ICHCTBUSAMU, B TOM YHCJIE:

ba30BbIMM JIOTHYECKUMH IEUCTBUSIMU

1) ymMeHueM HCHOJIb30BaTh MPUEMBI JTOIMYECKOI'O MBIIUIEHUS NP OCBOCHMM 3HAHUMN: pacKpbIBaTh
CMBIC] XUMHUYECKUX MOHITHHM (BBIIEIATh MX XapaKTEpHbIE MPU3HAKH, YCTAaHABJIMBATH B3aHMMOCBS3b C
JAPYTUMH MOHATUSAMU), UCIIOJIBb30BaTh MOHATHUS JUI OOBSICHEHUS OTAENbHBIX (PaKTOB M SBJICHUN; BHIOMPATH
OCHOBaHUSl M KpUTEpUU s KiIaccU(UKAIMM XUMHMUYECKHUX BEIIECTB M XUMHUYECKHUX peaKLuid;
yCTaHaBJIMBaTh NPUYUHHO-CIEJCTBEHHBIE CBSA3M MEXJIYy OOBEKTaMH H3Yy4YEHMs; CTPOUTHb JIOTHUECKHE
paccyxaeHuss (MHAYKTUBHBIE, JEAYKTHBHBIE, II0 AaHAJOTWM); J€JaTb BBIBOJAbI M  3aKJIIOYEHUS;

2) yMeHHMEM IpPHMEHATh B TMpolecce IO3HAHMsS MOHATHS (TpeAMETHbIE W MeTalpelIMeTHBIE),
CHUMBOJINYECKHUE (3HAKOBbIE) MOJIEININ, UCIIOJIb3yEMbIE B XUMUH, TPEOOPA30BbIBATH IIUPOKO IPUMEHSIEMbIE B
XMUMHU MOJIENIbHBIE TNPEJICTaBIeHUs] — XMMHUYECKUH 3HaK (CHMBOJ 3JIEMEHTa), XUMHUYeckas (opmyna U
YpaBHEHHE XMMMUECKON peaklud — NpU pEIIeHUH Y4eOHO-TI03HABATEIbHBIX 33Jay; C Y4ETOM D3THUX
MOJIETIbHBIX TIPEJCTABICHUN BBIABIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKM M3y4acMbIX
00BEKTOB— XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIMi; BBIBIATH O0IINE 3aKOHOMEPHOCTH, TPUUYNHHO-
CIIEACTBEHHBIE CBSI3M M NPOTHBOPEYHs B M3Yy4aeMbIX IPOLECCAX M SBICHUAX; MpEeAJaraTb KpUTEpUU AJIA
BBISIBJICHHMSI STUX 3aKOHOMEPHOCTEM W NPOTHUBOPEUYUI; CAMOCTOATEIBHO BBIOMpATh CIOCOO pELICHUS
y4eOHOI1 3a1auM (CpaBHUBATh HECKOJIBKO BapUAHTOB PELIeHUs, BEIOUpaTh HanboJiee MOoAXOAAINN ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB);

ba3oBbIMU UCCIIE10BATENBCKUMU ACUCTBUSIMHA

3) yMeHueM HCIOoNb30BaTh MOCTABJIEHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA IMO3HAHUS, a TaKKe B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHMS THIIOTE3BI M0 MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXJICHUII,

4) mnpuoOpereHue OIbITa MO IUIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHUIO YYEHHUYECKHX
HKCIEPUMEHTOB: YMEHHE HAOII0aTh 3a X0JJOM IPOIlecca, CaMOCTOSTEILHO IPOTHO3UPOBATh €ro pPe3yJbTarT,
¢dbopMynrpoBaTh 0000IIEHHS U BBIBOJBI 10 Pe3yJbTaTaM IMPOBEAEHHOIO OIbITA, UCCIEI0BaHUs, COCTABIATh
OTYET O IMPOIETaHHOM padoTe;

PaboToit ¢ uadopmanmeit

5) ymeHueM BbIOMpaTh, aHATU3UPOBATh U MHTEPHPETHPOBATH MHPOPMALIUIO PA3JIMYHBIX BUIOB U
dbopM nmpeAcTaBieHUs, IMOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAyyHO-TIOMYJSpHAs JMTEparypa
XMMHUYECKOTO COJEp)KaHMs, CIpaBOYHBIE IOocoOusA, pecypchl MHTepHeTa); KpPUTHUYECKH OLIEHUBAThH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

6) yMEHHEM NPUMEHSTHh Pa3UYHBIE METOJBI M 3aIpPOCHl MPU MOUCKE U 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAMMBIX JUIS BBIMOJIHEHUS y4eOHBIX M IO3HABATENbHBIX 3aJad OIpe-
NEeNEHHOTO TUIIA; MPUOOPETEHHE OMbITa B OOJACTH HCIIOJIB30BaHMS WH(GOPMAIIMOHHO-KOMMYHHKATHBHBIX
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TEXHOJIOTHH, OBJAJACHUE KYJIbTYpOM AaKTUBHOIO WCIIOJb30BAHMUS PA3JIUYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY TNpEeACTaBICHUS HHPOPMALUU M WLIIOCTPUPOBATH
peliaeMble 3a7aud  HECJIOXKHBIMM CXEMaMH{, JuarpamMmmamu, Jpyrumu ¢GopMaMu TrpapuKkd HU  HX
KOMOHWHALIMSIMU,

7) yMeHHWEeM WCIOJb30BaTh M AaHAIM3UPOBATh B Tpollecce Yy4eOHOHW U HCCIEeI0BATEIbCKOU
JESATeNbHOCTH WH(POPMALMIO O BIMSHUHM IPOMBIIUIEHHOCTH, CEJIbCKOTO XO3fAHCTBA W TpaHCIOpTa Ha
COCTOSIHME OKPY>KaroUIel IPUPOJHON Cpebl;

YHuBepcaabHBIMM KOMMYHUKATUBHBIMU JEHCTBUSAMU

8) ymMeHueM 3a/iaBaTh BOMIPOCHI (B XOJE JMAIIOTa W/WIM JTUCKYCCHU) IO CYIIECTBY OOCYXKIaeMOM
TeMbI, OPMYIHPOBATH CBOU MPEATIOKEHNUS OTHOCUTEIILHO BHITIOJIHEHUS MPEATIOKECHHOM 3a/1a4H;

9) mpuobpereHHe OmbITa MPE3CHTALUU PE3YJIbTATOB BBHIMOIHEHHUS XUMHUYECKOIO HKCIIEPHUMEHTa
(;1aGopaTopHOro OmbITa, Ta00OPATOPHON PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3auHTEpEecCOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH MO3HABATENIbHON U HCCIIEI0BATEIbCKOM
JESTeIbHOCTH MPHU PELICHUH BO3HUKAIOUIMX MPOOJIEM HA OCHOBE yuéTa OOIIMX MHTEPECOB U COTIIACOBAHUS
no3unuil (00CcyXeHus, oOMEH MHEHHSIMH, «MO3TOBbI€ IITYPMbI», KOOPJIMWHAIUS COBMECTHBIX IEHCTBHIA,
OIpEe/ICIICHUE KPUTEPHEB 10 OIICHKE KaueCTBA BBITIOJIHEHHON PabOThI | Jp.);

YHUBEpCaTbHBIMU PETYJISITUBHBIMU JICUCTBUSMHU

11) ymeHueM caMOCTOSITENIBHO ONpPENENSITh LEIN JAEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIISTH,
KOHTPOJMPOBaTh W MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BbIOMpaTh Hambosee
3 dEeKTUBHBIE CIIOCOOBI pelIeHus] YYeOHBIX M MO3HABATEIbHBIX 33J]ad, CAMOCTOSITEIBHO COCTABISATH HIIU
KOPPEKTUPOBATh MPEJIOKEHHBII aJrOpUTM JEUCTBUI MPU BBHINOJIHEHUU 33JaHUN C YYETOM IOIy4YEHUs
HOBBIX 3HaHUI 00 M3y4aeMbIX 00BEKTaX — BEUIECTBAX U PEAKIIUAXK; OIICHUBATH COOTBETCTBHE MOTYICHHOTO
pe3yibTaTa 3asBJICHHON LIETH;

12) ymeHueM UCronb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 3aJaHUM.

I[NPEAMETHBIE PE3YJIbTATEI

B cocraBe npeaMeTHBIX pe3ysnbTaToOB IO OCBOEHUIO 0053aTENbHOIO COAEPIKAHMSI, YCTAaHOBIEHHOTO
JaHHOW MPUMEpPHOI paboueil MporpaMMoil, BBIIEISIOT: OCBOCHHBIE OOYUYaIOIUMUCS HAydHbIE 3HAHUS,
YMEHMS U CHOCOObI AeMCTBUM, crienupuyecKue A npeaMeTHON obnactu «XUMUs», BUIBl 1€ATEIbHOCTU
[0 TIOJIyYEHHIO HOBOT'O 3HAHUSA, €ro HHTEpIpeTaluH, MpeoOpa3oBaHUI0 W MPHUMEHEHHIO B pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYalLlUsX.

[TpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS CAEIYIOIUX YMEHUI:

8 KJIACC

1) packpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATHH: aTOM, MOJIEKYyJa, XUMHUUECKUI 3JIEMEHT,
[IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAS U HEOJHOPOJHAs), BaJEHTHOCTb, OT
HOCHUTEIIbHAs aTOMHAsl U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
J07I1 XMMHMYECKOTO DJIEMEHTa B COEAMHEHUHU, MOJSPHBIA O0BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJb,
3JIEKTPOOTPHIIATEILHOCTh, CTENIEHb OKUCIIEHUS, XUMHUYECKasl peakiys, Kiaccu(uKalus peakluuil: peakuuu
COEIMHEHMS, PEAKIMHN DPA3JIOKEHUs, PEaKlIMHU 3aMEIIEeHUs, peaklun OOMEHa, 3K30- U JHJIO0TEPMHYECKHE
peakimy; TermaoBoi A GeKT peakuu; SAPo aToMa, SJIEKTPOHHBIHM €10l aToMa, aTOMHasi OpOUTalb, PAIHYC
aToMa, XMMHUYECKasi CBS3b, IMOJIApHAs M HEMOJIApHAs KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, UOH, KaTHOH,
aHMOH, PacTBOP, MAacCOBas J0JIs BELIeCTBA (MPOLEHTHAsE KOHLIEHTPAIs) B PaCTBOPE;

2) WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHATHH (CM. M. 1) U HNPUMEHATH 3TH
MIOHSATHSI TIPU ONMCAHUU BEILIECTB U UX IIPEBPALCHMI;

3) wucmonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJISl COCTaBlieHUS (OpPMyJ BEUIECTB U YpaBHEHH
XUMHUUYECKHUX PEAKIIM;

4) ompenensTh BaJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COECIUHEHUSX; CTENEHb OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX; MPHUHAICKHOCTh BEUIECTB K OMPEACIEHHOMY KJIACCY COCTUHEHUI
o Gopmysam; BIJ XUMUUECKOHN CBSI3M (KOBaJICHTHAs U MOHHAs) B HEOPIraHUYECKUX COEAUHEHUSIX;

5) packpeiBath cmbica Ileproguueckoro 3akona [l. 1. MenneneeBa: 1eMOHCTpUPOBATh TIOHUMaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT HMX MojoxkeHus B llepmoamueckoi
CHUCTEME; 3aKOHOB COXPAHEHMs MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHMS,
3aKOHa ABOrajpo; OIHKCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuognueckoit cucTemsl
XMMUYECKHX JIEMEHTOB: pa3jnyaTh MMOHATHUS «TJIaBHAs MoArpymnmna (A-Tpynmna)» U «mobovHas moArpymnmna
(b-rpynma)», manbie W OOJBIIME TMEPUOABI;, COOTHOCUTH OOO3HAUYEHHWs, KOTOpPHIE HMMEIOTCS B TaOJuUIIe
«Ilepuoguyeckas cucreMa xuMudeckux snemeHToB . M. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
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CTPOCHHUS aTOMOB XHMHUYECKHX OJIIEMEHTOB (COCTaB M 3apsi sjapa, oO0Imee 4YHCIO DIIEKTPOHOB U
pacrnpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) KJIacCUPHUIMPOBATH XUMUYECKHE DIIEMEHTHI;, HEOPTAaHUYIECKHE BEIIECTBA; XUMUYECKHAE PEaKIIUU
(110 YUCITy U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3 (eKTy);

7) xapakTepu30BaTh (OMHUCHIBATh) OOIIHWE XMMHUYECKHE CBOMCTBA BEINECTB PA3IMYHBIX KIIACCOB,
MIOATBEPK1asl ONMCAHUE IIPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOLIMX XMMHUYECKUX PEAKLIUN;

8)  TpOrHO3MpOBATh CBOWCTBAa BEMIECTB B 3aBHCHMOCTH OT HX KA4YeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH IIPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ B pa3JIMYHbIX YCIIOBUAX,

9) BBIUUCIATH OTHOCHUTEIBLHYIO MOJICKYJSIPHYIO W MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO JOJIO
XMMHAYECKOT0 3JIeMEHTa 1O (popMylie COCTUHEHHS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacu€Thl 0 YPaBHEHUIO XUMUYECKOHN PEaKIINH;

10) IMPUMCHATH OCHOBHBIC OIICpalinin MBICIIUTEIbHON ACATCIIbHOCTU — aHAJIM3 U CUHTC3, CPABHCHUC,

000011IeHNe, CUCTeMAaTU3allui0, KIACCU(PUKAIUIO, BBIIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBS3eH — M7
M3y4YeHUs] CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIUN; €CTECTBEHHO-HAay4YHbIE€ METOJAbl MO3HAHUS —
HabIo1eHue, U3MepeHue, MOJIETIUPOBAHUE, SKCIEPUMEHT  (pealbHBIi M MBICICHHBIN);

11) cnenoBare mpaBWiiaM IMOJIb30BAaHUS XMMHUYECKON MOCYIOH M J1a00paTOpHBIM 000pYJIOBaHUEM, a
TaKkKe TMpaBWiIaM OOpalleHUsT C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUMSIMH [0 BBIOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJOpOJa U
KHCIIOpO/1a), MPUTOTOBJICHUIO PACTBOPOB C OINpenelIEHHOW MaccOBOM J0Jeil pacTBOPEHHOTO BEIIECTBA;
IUIAHUPOBATh U NMPOBOJUTH XMMHUECKHUE SKCIIEPUMEHTHI M0 paclO3HABAHUIO PACTBOPOB ILEIOYEH U KUCIOT
C MIOMOIIIBbIO UHUKATOPOB (J1akMyc, heHondranent, METUIOPAHK U Jp.).

9 KIIACC

1) packpbIBaTh CMBICII OCHOBHBIX XMUMUYECKUX MOHATUN: XMMHUYECKHUI 3JIEMEHT, aTOM, MOJEKYIa,
HOH, KAaTHOH, aHUOH, IPOCTOE BELIECTBO, CJIOKHOE BEILECTBO, BAJEHTHOCTh, AJIEKTPOOTPULIATEIHHOCTD,
CTCTIEHb OKHUCJICHHS, XUMHYECKas peaklus, XUMHUYECKas CBsA3b, TEIUIOBOM J(P(EeKT peakiuu, MOJb,
MOJIApHBIA 00BEM, PACTBOP; DJIEKTPOIUTHI, HEIIEKTPOIMUTHI, DJIEKTPOIUTUUECKAs JUCCOLUALUSA, PEAKIIUU
MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMblE peakIuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE  pEaKLUH,  OKUCIUTENb,  BOCCTAaHOBHUTENb,  OKHUCIEHHE U
BOCCTAHOBJICHHE, aJUIOTPOMUs, aM(OTEPHOCTh, XUMUYECKasl CBSA3b (KOBAJIEHTHAs, MOHHAS, METaJlIndeckas),
KpUCTAJIJIMYECKasi pemérka, KOppo3usi METaJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOM peakluu, MpeaAesbHO
nonyctumas konuentpauus (ITJIK) BemecTsa;

2) WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH (CM. M. 1) U MPUMEHATH 3TH
MOHSATHUSA MPU ONKMCAHUU BEIIECTB U UX NMPEBPALICHUN;

3) wucnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJIEHUS (OPMYJ BELIECTB U YpaBHEHHM
XUMHYECKHUX PEaKIIHii;

4) ompenensaTh BaJIEHTHOCTb WU CTENEHb OKHUCICHMUS XUMHYECKHX JJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOI0 COCTaBa; MPUHAJICKHOCTD BEIIECTB K ONpPEIEIEHHOMY KJIacCy COeMHEHUH Mo popMyIaM; BUL
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAsA, METAJUIMUECKasl) B HEOPTAaHUYECKUX COEAMHEHUSX; 3apsii HOHA
M0 XUMHUYECKOW ¢opMylie; XapakTep cpelbl B BOIHBIX PACTBOpAaX HEOPraHMYECKUX COCTUHEHHH, THUII
KPUCTATINYECKON PEeIIETKA KOHKPETHOI'O BEIIECTBA;

5) packpsiBath cMbici I[lepuonmdeckoro 3akoHa JI. M. MenneneeBa M JE€MOHCTPUPOBATH €TO
MMOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabmuuHyo (opmy I[lepuonnyeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3NuyaTh MOHATHS «TJaBHas noiarpynna (A-rpynma)» u «mnodouHas noarpymma (b-rpymma)y,
MaJjbie B OOJBIINE TIEPHOJIBI; COOTHOCUTh 0003HAYCHHUsSI, KOTOPhIE UMEIOTCS B TIEPUOIUYECKON TaOJHIIe, C
YHCIIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX DJIIEMEHTOB (COCTaB U 3apsl sapa, odiiee
YHUCJIO SJIEKTPOHOB W pacHpe/ielieHne UX IO SJEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHMH B Mpeliesax MajiblX MEPUOJOB U TJIaBHBIX MOJATPYIIl C
Y4ETOM CTPOCHUS UX aTOMOB;

6) KIacCU(PUIMPOBATH XUMUUYECKUE AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA; XUMUYECKHIE PEaKIuu
(10 4MCTy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIMU BELIECTB, 110 TEIIIOBOMY 3G (HEKTY, 10 U3MEHEHUIO CTeNeHen
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB);

7) XxapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUESCKHE XUMHUYECKHE CBONCTBA MPOCTHIX U
CJIIOXHBIX BEIIECTB, MOATBEPXKJash ONUCAHWE TMPUMEpPAMU MOJEKYISPHBIX W HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKI[Hil;
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8) coCTaBIATH YpaBHEHHS AJICKTPOJUTHUECKON TUCCOIMAIINN KUCIIOT, IEI0YeH U COJIeH; MOTHBIC 1
COKpalIéHHbIE YpaBHEHHsI pPEaKIUii HOHHOTO OOMEHa, YpaBHEHUS PpEaKIHid, TOITBEPKIAOIINX
CYILIECTBOBAHUE M'€HETUYECKON CBSI3U MEXY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

9) packpbIBaTh CYIIHOCTh OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI MOCPEACTBOM COCTABJICHUS
AIIEKTPOHHOTO OallaHca 3TUX PeaKLuid;

10) mporuo3upoBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS; BOZMOXKHOCTH IIPOTEKaAHUS
XUMHUYECKUX PEBPAILECHHI B Pa3JIMYHBIX YCIOBHSIX;

11) BBIUMCHATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BELIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JeMeHTa Mo ¢GopMylie COSAMHEHHUS; MAcCOBYIO JIOJNIO BEIIECTBA B PAacTBOPE; MPOBOAMTH
pacy€Thl O YPaBHEHUIO XMMHUYECKON PEAKIINU;

12) cnenoBaTh mpaBuiiaM MOJIb30BAHUS XUMUYECKOM MOCYION U J1abopaTOPHBIM 000pyIOBaHUEM, a
TaKkKe IMpaBUjaM OOpalleHus ¢ BEHIECTBAMU B COOTBETCTBHUHM C HMHCTPYKLIMSIMHU IO BBINOJHEHHUIO
71a00PaTOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHUIO U COOMpPaHHIO0 ra3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO ra3a);

13) mpoBoAMTH peaklUMH, TMOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pa3lIMYHBIX BELIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpoMuI-, HOAWA-, KapOoHaT-, docdar-, cumukar-, cynbdar-,
TUAPOKCHU/I-MOHBI, KaTHOHBl aMMOHHS M MOHBl HM3YYEHHBIX METAJUIOB, IMPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

14) npuMeHSATh OCHOBHBIE ONEPALIUU MBICIUTEIBHOMN AEITETbHOCTH — aHaJIN3 U CUHTE3, CPAaBHEHHUE,
00001IeHNe, CHCTEeMAaTU3alUI0, BBISBIICHUE MPUYUHHO-CIICICTBCHHBIX CBS3CH — JUIsI U3YYCHHUS CBOWCTB
BEIIECTB M XMMUYECKUX PEaKLMi; eCTECTBEHHO-HAYyYHbIE METO/bI TIO3HAHMsS — HAOII0/IeHHE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIIACC

Ne HaunmenoBanue pas3zaeinos u teM
/T MIPOTPaMMBI

KonunuectBo yacoB

BCETO

KOHTPOJIbHBIE
paboThI

[PaKTUYECKHE
paboThI

ONEeKTPOHHbIE
(mmudpoBsIe)
o0Opa3oBaTeNbHbIC

pecypcbl

JlesTeNnbHOCTD YUUTENS C YIETOM
paboueii mporpaMMbl BOCIIUTAHUS

Paznen 1. [lepBonayanbHble XUMUYECKHE MTOHS

THUA

1.1.Xumus — BaskHast 00J1aCTh 6 0 2 http://www.school | IToGy»xneHne 00y4daromMxcs
€CTECTBO3HAHUS M IPAKTHYCCKOI -collection.edu.ru/ | codnronath Ha ypoke OOLICTIPHHSTHIE
eI TEIbHOCTH YeI0BEKa HOPMBI [TOBEICHUS, IPABHUIIA OOIIICHHUS
CO CTapIIMMH U CBEPCTHUKAMH,
NPUHIIATIBL YIeOHOH IUCIUILTHHBI 1
1.2.Bemecrsa 16 |1 0 http://www.school | caMOOpTaHu3aKH,
U XUMHYCCKUE PEaKIUH -collection.edu.ru/ | BKJIFOYCHUEC B yPOK UTPOBBIX NPOLIEAYP
C LENBIO TOIEPKAHUS MOTHBAIIMI
00yJaroIMXCsl K OTYUECHHIO 3HAHHH,
HaJIQKUBAHUIO TIO3UTHBHBIX
Wtoro no pasneny 22
Pa3zzen 2. Baxueiiie npeicTaBUTEIN HEOPTAaHUIECKUX BEIIECTB
2.1.Bo3ayx. Kucnopos. ITousitrie 06 okcuaax 5 0 1 http://www.school | TToGy»xeHue 00ydaroIMXCcst
2.2.Bosopon. 3 0 http://www.school CO0JTI01aTh HA YPOKE OOIIETPUHSTHIC
[ToHsATHE O KUCTIOTAX U COJISAX -collection.edu.ru/ | HOPMBI ITOBEIICHHUS, TIPABHIIA OOIICHHUS
2.3.[KomnyecTBeHHBIE OTHOIICHUS B XUMHUH {4 0 http://www.school :I;;Eiiﬁ}iﬁ;f;?;;iiiﬂﬁhm "
2.4.Bona. PactBopsl. [Tonsitue 06 6 0 http://www.school | camooprannsanmm;
2.5.(0OcHOBHBIC KJIAaCCHI HEOPTAHUUYECKUX 15 1 http://www.school | BKJIOYE€HHE B yPOK HI'POBBIX IPOLETYD
COeIMHEHU I -collection.edu.ru/ | € O€IBIO MOANEPKAHUA MOTHBALIUH
00ydJaronuxcs K MOJy4eHUI0 3HAaHUH,
HAJTQKUBAHUIO TIO3UTHBHBIX
HToro no pasneny 33

Paznen 3. Ilepuonndeckuii 3akoH u [lepuoandeckast cucrema xumudeckux 3mnemeHToB . . MenneneeBa. CtpoeHre aToOMOB. XUMHUYECKast
CBS3b. OKI/ICJII/ITCJII:HO-BOCCTaHOBI/ITeJIBHLIe peaKL[I/II/I
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3.1.[Tepuoauueckuii 3akoH u [leproguueckas 6 http://www.school | IToGy»xreHue 00y4JaromMxcs
CUCTeMa XUMHUYeCKuX dremeHToB /1. U. -collection.edu.ru/ | coGmronaTh Ha ypoke OOIICTIPHHSTHIC
Menpeneesa. CTpoeHue aToma HOPMBI MTOBEICHUS, IPABHUIIA OOIIICHUS
CO CTapIIMMHU B CBEPCTHUKAMH,
HOPUHIIATB YIeOHOH IUCIUTLTHHBI 1
3.2. Xumuueckast cBsi3b. OKUCIUTEIBHO- 7 http.//W_WW.SChOOI CAMOOPTAHH3AIIHI;
BOCCTAHOBUTEJIbHBIC PEAKIINU -collection.edu.ru/ | grrrogenme B YPOK HIPOBBIX MPOLETYP
C LENBIO TIOICPKAHUSI MOTHBALIUH
00yJarOIIMXCsI K OTYYCHHIO 3HAHHH,
HATAKNUBAHUIO TTO3UTHUBHBIX
Wroro mo pasnueny: 13
PesepBHOE Bpemst 0
68

OBLIEE KOJIMYECTBO YACOB I10
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9 KJIACC

collection.edu.ru/

Ne HaunmenoBanue pa3znenoB u teMm KonunuecTBo yacos DIEeKTpPOHHBIE JlesTenbHOCTD YUUTENS C YUeTOM paboueit
/1 mporpamMmaI BCET'O| KOHTPOJbHBIC [IPAKTHYCCKHUEC (I_II/I(i)pOBLIe) ImporpaMMbl BOCIITUTAHHUA
paboThl paboThI 06pa30BaTeJIBHBIe
Paznen 1. BenecTBo 1 XUMUYECKHUE PEAKIIMHU
1.1.[ToBTOpenue u yriryOjaeHUE 3HAaHUH D 0 0 http://www.school- | TToOyxaeHre o0yuaromuxcsi co0I0AaTh Ha YPOKE
OCHOBHBIX Pa3JIesioB Kypca 8 Kiacca collection.edu.ru/ | oGmenpuHATbIE HOPMBI IIOBEICHUS, ITPaBHIIA
1.2./OcHOBHBIEC 3aKOHOMEPHOCTH 5 0 0 http://www.school- 06111er1“;1 €0 CTAPTIIIVIT 1 CBEPCTITHICANH, TPHHIHIIH
XMMHYECKMX PEaKInii collection.edu.ru/ y4€OHOM ANCLIHILIMHEL H CAMOOPIAHH3ALIL,
BKJIFOUCHHE B YPOK UTPOBBIX MPOIEAYP C LEIbIO
1.3. DnekTponuTHUecKas gucconanus. 9 1 1 http://www.school- | TOAAepKaHHs MOTHBALMH O0YYAIOIIHXCS K
XHMMHUYECKHE PEAKIIMK B PACTBODAX collection.edu.ru/ | IOJNYYCHHIO 3HAHUH, HANAXKMBAHHUIO TIO3UTHBHBIX
HToro no pasneny 19
Pa3nen 2. Hemerasuibl 1 UX COETUHEHUS
2.1./00mas xapakrepuctuka xumudeckux 4 0 1 http://www.school- | [ToOyxeHre o0y4aromuxcst coO0AaTh Ha YPOKe
hiieMeHTOB VIIA-rpymmel. ["anorens collection.edu.ru/ | oOmenpuHsTEIE HOPMBI TIOBEICHHUS, IPABHJIA
2.2.|001mas XxapakTepuCTUKa XUMU4Ieckux 5 0 1 http://www.school- | COMIEHHS CO CTAPUINMHU 1 CBEPCTHUKAMH, NIPHHIATIBI
hiaemenToB VIA-rpymmel. Cepa u eé collection.edu.ry/ | Y1€OHOM JWMCIHMIUIMHBI H CAMOOPTaHH3aIHH;
2.3.|001mas XxapaKTeprucTUKa XUMUYECKUX |/ 0 1 http://www.school- | BKIroueHHE B YPOK UTPOBBIX MPOIETYP C LHENBIO
hriemeHToB VA-Tpynmsbl. A3ot, Gpocdop collection.edu.ru/ | moanepKaHus MOTHBALMK OOYJAIOINXCS K
UX COeNUHEHU MOJIYYEHHIO 3HAHWN, HATA)KUBAHHIO TO3UTHBHBIX
2.4./0011as1 XapaKTepUCTHKA XUMUIESCKUX (8 0 1 http://WwWw.sChool- | \iesxnnuHOCTHBIX OTHOMEHHMIL B KIIacce.
piteMeHTOB |V A-rpymnmel. Yriiepoa u collection.edu.ru/
Vtoro o pasxeny D4
Paznen 3. MeTaiibl U UX COEIMHEHUS
3.1.|061mue cBOMCTBa METAILIOB 4 0 1 http://www.school- | TToOyxaeHre 00ydaromuxcst coOII0AaTh Ha YPOKE

OOLIeNPUHATHIE HOPMBI IOBECHMUSI, TPaBUIIa
OOLIEHHSI CO CTAPIIMMHU U CBEPCTHUKAMH, TPUHIIUIIBI
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3.2.|BaxkHeifue MeTaibl 1 UX 16 http://www.school- | y4eOHO# TUCIUIUTHHBI 1 CaMOOpTaHU3allNH;
COCMHEHUS collection.edu.ru/ | BkiItoueHHE B YPOK HI'POBBIX MPOLEIYP C IEITBO
MOJI/ICPXKAHUS MOTHUBAIIMK 00YUYAIOIIUXCS K
Tiroro 1o pasiony: 55 S N ——
Paznen 4. Xumus u okpyxaromias cpeia
4.1.|BerecTBa U MaTepHasibl B )KU3HU 3 http://www.school- | TToOy:xaeHre 00ydaromuxcst CoOII0AaTh Ha YPOKE
yea0BeKa collection.edu.ru/ | oGmenpuHATbIE HOPMBI IOBEICHUS, ITPaBHIIA
OOIIIEHHsI CO CTAPIIMMHU U CBEPCTHUKAMM, IIPHHITHITBI
y4eOHOI AUCHUILIMHBI ¥ CAMOOPTaHU3AIINY;
BKJIFOYCHHE B YPOK MUTPOBBIX MPOIEIYP C HEIBIO
O/IZICPKAHUSI MOTHBAIMH 00YJafOIIUXCS K
MOJTYYCHHIO 3HAHUH, HATAKUBAHUIO TO3UTHBHBIX
M Toro o pasaeny: 3
PesepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 68
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ITHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne Tema ypoka KonnuectBo yacos Bunpl, popmer
/11 KOHTPOJIS
BCEr0 | KOHTPOJIbHBIC | MPAKTHYECKHE
paboThI paboThI

1. [[Ipeanmer xumuu. Poiib XuMuu B KU3HU 1 0 'Y CTHBIN 0npoc;
YyeloBeKa

2. [ Xumus B cucreme HaykK. MeTobl 1 0 'YcTHBIN onpoc;
MMO3HAHUS B XUMHU

3. [3HaKOMCTBO C MpaBWJIaMH 0€3011acHOCTH | (1 0 [TpakTrueckas
npuémamu paboThl B XUMUYECKOH pabora;
maboparopun. [IpakTrdeckas padora Nel.

[IpaBwiia paboTHI B JIAOOpATOPUU H
mpuEMbI OOpallieHus C Tab0PaTOPHBIM
000pyI0BaHUEM

4. [Tena u BemectBa. dusuveckue cBorcTa (1 0 'Y CTHBIN 0npoc;
BEIIECTB. ArperaTHOE COCTOSTHUE
BEIICCTB

5. [Yucteie BemecTBa U cmecu. CriocoObl 1 0 'Y CTHBIN 0npoc;
[pa3aesienus cMecei

6. [[IpakTuueckas padora: Ne 2. Paznenenne |1 0 [TpakTrueckas
cMecei (Ha mpuMepe OYHCTKU pabota;
MOBapeHHOI cOon)

7. |Atombl U MoJeKyJbl. [IpocTeie u cioxuble |1 0 TectupoBanue;
BeleCTBa

8. [XuMuueckue 3J1eMEHTHI. 3HAKH 1 0 [TruchbMeHHBII
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB KOHTPOJIb;

0. |ATOMHO-MONEKYIsIpHOE yueHue. 3akon |1 0 'Y cTHBIH onpoc;
MOCTOSIHCTBA COCTaBa BEIIECTB

10. [Xumunueckas ¢popmyna. BaneHTHOCTD 1 0 'Y cTHBIN onpoc;
ATOMOB XMMHUYECKUX JIEMEHTOB

11. |CocraBneHue XuMHUYECKUX (HOPMYIT IO 1 0 [InceMeHHBIM
BaJICHTHOCTH. Haxo/ieHNe BAICHTHOCTH KOHTPOJIb;
XUMHUYECKHUX DJIEMEHTOB 10 (popMyIie

12. |OTHOCHTENBHASI aTOMHAs Macca. 1 0 [TruchbMeHHBII
OTHOCHTENbHASI MOJIEKYJISIPHAS Macca KOHTPOJIb;

13. [PemreHue 3a7a4 Ha BEIYUCIEHUAE 1 0 TTrcbMeEHHBIN
OTHOCUTEIBHOW MOJIEKYJISIPHOW MacChl KOHTPOJIb;
BEIICCTB

14. [MaccoBas 1071 XUMHUYECKOTo d1ieMeHTa B |1 0 CamoorieHka ¢
COCTUHECHUU MICITOJTE30BAHUEM «

15. |Pemenwue 3a7a4 Ha BEIYHCIICHHE 1 0 [TruchbMeHHBII
MacCOBOM JOJM XUMUYECKOTO JIEMEHTA TI0 KOHTPOJIb;
(hopmyse coeTMHEeHUS

16. |@u3nyecKkue U XUMUIECKHE SBICHUS. 1 0 [T1ucbMeHHBbII
XuMudeckas peakius KOHTPOJIb;

17. [[Ipu3Haku U yCIOBUS MPOTEKAHUS 1 0 'Y CTHBIN onpoc;
XUMHYECKHUX PEaKIIHi

18. [Bakon coxpanenust Macchl Bemects. M.B. |1 0 'Y cTHBIN onpoc;

JIoMOHOCOB — YUYEHBIH-IHIIMKIIONETUCT




19. Xumudeckue ypaBHEHHS 1 [TuceMeHHBII

20. [Tumbl XUMHUYECKHUX PEAKIIHIA 1 TTrcbMEHHBIN
(coearHEHUsI, pa3IoKEHUS, 3aMEILCHUS, KOHTPOJIb;
oOMeHa)

21. |[Ypok 0000IIeHHS U CUCTEeMATHU3AINH 1 TTrcbMEHHBIN
3HAHUU KOHTPOJIb;

22. |YPpOK KOHTpPOJIS 3HAaHUM 1 [rceMeHHBIM

23. [Bo3myx — cmech razoB. CoctaB Bo3ayxa |1 'YcTHBIN onpoc;

24. [TerutoBo# 3d(deKxT XuMudeckou peaknuu, |1 'YcTHBIN onpoc;
MOHITHE O TEPMOXUMHUIECKOM
ypaBHEHHH, IK30- U SHIOTEPMHUECKUX
DEAKIIMSIX

25. |CriocoObl OJIy4eHHS KUCI0poaa B 1 [ lucbMEeHHBIH
mabopaTopuu ¥ MPOMBIIUICHHOCTH. KOHTPOJIb;
[Ipumenenue kuciopoaa. OKCUIBIL.

KpyroBopot KHCIIOpo/ia B IPUPO/JIC.

26. [Ipaktuueckas padora Ne 3. [Tonyuenue u |1 [IpakTuueckas
COOMpaHHEe KHCIIOPO/Ia, U3YUYEHUE €T pabora;
CBOMCTB

27. (O30H. Amnotponus kucinopoaa. Tormuso |1 [TrceMeHHBIM
(yroib u MeTaH). 3arpsi3HeHHE BO3/1yXa, KOHTPOJIb;
CIIOCOOBI €T0 MPEI0TBPAILICHHS.

Y cunenue napHUKoBoro ¢ dekra,
[pa3pylieHne 030HOBOTO CIIOSI.

28. Bonopos — XHUMHUYECKUH DJIEMEHT H 1 TectupoBanue;
rpocToe BelecTBo. HaxoxaeHue B
npupoe, GU3HIECKUe U XUMUICCKUE
CBOICTBa (Ha MpUMeEpe B3aUMOJICHCTBUS C
HEMETaJIJIaMH M OKCHIaMH METaJJIOB),

MPUMEHEHHE, CTIOCOOBI OTYYeHHS

29. [paktuueckas padorta Ne 4. [Tonyuenune n |1 [TpakTnueckas
coOupaHre BOJOpOIa, U3yUEHHUE ero pabora;
CBOWCTB

30. [ToHsATHE O KUCIOTAX U COJISAX 1 'YcTHBIN onpoc;

31. [KomuuecTBo BemecTBa. Monbs. Momnsipaast |1 'Y CTHBIN onpoc;
Macca

32. [Bakon Aorajapo. MomsipHbIii 006EM ra3os |1 [TrceMeHHBIIH

33. [Pemrenune 3aja4 Ha B3aUMOCBSI3b 1 TTrcbMeHHBIN
KOJTMYECTBA BEIIECTBA, 00BEMa M MaCChI KOHTPOJIb;
ra3oB. Pacyé€Tel Mo XUMUYECKUM
YPaBHECHHS

34. Pacu€Thl MO XUMUYECKUM ypaBHEeHUsM. |1 [InceMeHHBIM
[IpruMmeHeHne 3akoHa ABOTraano KOHTDOIIb:

35. |dusnueckue cBOMCTBA BOALI. AHAIN3 U 1 TTrcbMeHHBIN
CHUHTE3 — METOJIbl U3YUCHHUS COCTaBa KOHTPOJIb;
BObI. XMMHUYECKHE CBOMCTBA BOJIBI
(peakiuu ¢ MeTaJJIaMu, OKCHUIaMHU
METaJIJIOB U HEMETAIIJIOB)

36. [[lonsite 00 ocHOBaHWAX W MHIMKaTopax |l 'Y cTHBIN onpoc;

37. |Boma kak pacTBopuTeNb. PacTBOpHI. 1 [ licbMEeHHBIH
PacTBOpUMOCTH BEIIECTB B BOJIC. KOHTPOJIb;

HacpIIeHHbIC M HEHACKITIEHHBIE PACTBODEI
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38. [Konuentpanus pactBopoB. MaccoBas nosiil [T1ucbMeHHbII
BEIIECTBA B pacTBOpe. Buruncienus ¢ KOHTPOJIb;
MCITOJIb30BAHUEM ITOHSTHS «MaccoBast JI0JIs
BEIIIECTBA B PACTBOPE

39. [[IpakTuueckas pabora Ne 1 [TpakTrueckas
5. [IpurotoBneHne pacTBOPOB € paboTa;
onpeAcIEHHON MacCOBOM J10JIe pac-

TBOPEHHOT'O BEIIECTBA

40. [Ponb pacTBOPOB B PUPOJIE U B KU3HU 1 'Y CTHBIN 01poc;
yenoBeka. KpyroBopot BojbI B Ipupo/Ie.
3arpsi3HeHue IpupoaHbIX Boa. OxpaHa u
OYHCTKA TIPUPOJIHBIX BOJI

41. [[lepBbic MOMBITKH KIacCUPUKAITII 1 'YcTHBIN onpoc;
XUMUYCCKHUX AJIeMeHTOB. [IoHsATHE O
IPYIIax CXOIHBIX YJIEMEHTOB
(IIIEJIOYHBIC U IICIOYHO3EMEIbHBIC
METaJLIbl, TAJIOTCHBI, THEPTHBIC T'a3bl).

JJIEMEHTHI, KOTOPbIE 00pa3yloT
aM(OTEPHBIC OKCHUJIBI ¥ THIPOKCHUIBI
42. MoHHas XUMHYECKas CBS3b 1 TTrncrMEHHBIN
e ArrTAATL -

43. [Knaccudukanus HEOPraHMUIECKUX 1 [TrcrMeHHBIHM
COCIMHEHU I KOHTPOJIb;

44, |Okcuapl: COCTaB, KJIacCU(UKAIUS 1 [TrucebMeHHBIA
(OCHOBHBIE, KUCTIOTHBIE, aM(OTEPHBIE, KOHTPOJIb;
Hecolieo0pa3yolre), HOMEHKIaTypa
(MeXIyHapoaHasi U TPUBHAJIbHASA).

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA
KHCJIOTHBIX U OCHOBHBIX OKCHJIOB

45. |OcHOBaHUs: COCTaB, KIacCU(pUKALIUS, 1 I[TucpbMeHHBIN
HOMEHKJIaTypa (MEeXIyHapOoIHAS U KOHTPOJTb;
TpUBMAJIbHAA), pU3HUECKUE U
XHUMHYECKHE CBOMCTBA, CIIOCOOLI
MOJTy4eHUs

46. |AmdoTepHbIe OKCHIIBI U TUAPOKCHIBL, UX (1 [IncebMeHHBII
CBOWCTBA U MOJTy4YEHUE KOHTPOJIb;

47. [KucnoTsl: cocTaB, Kiaccuukanus, 1 TTrncbMeHHBIN
HOMEHKJIaTypa, Gu3nuecKrue CBOMCTBa KOHTPOJIb;

48. |KucimoThl: XUMHUUECKHE CBOMCTBA, 1 [TucpbMeHHBIN
CIIOCOOBI TIOTy4YeHUS. Psiyt akTHBHOCTH KOHTPOJIb;
METaJIIOB

49. |Comnu (cpenaHue): HOMEHKIIATYpa, 1 'YcTHBIN onpoc;
CIIOCOOBI TIOTYYCHHS, B3aUMOICHCTBUE
CoJIel ¢ METaJllIaMH, KUCJIIOTaMH,

[ICI0YaMHU U COJIIMH

50. [BeraucneHus 1Mo ypaBHEHHUSIM XHMHAYECKOH |1 [TncbmMeHHBII
[peaKuu KOHTPOJIb;

51. [eHernueckas CBSI3b MEXKAY KIacCaMu 1 [TruchbMeHHBII
HEOPTaHMYECKHUX COCTUHCHHIMA KOHTPOJIb;
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52.

[TpakTuyeckas pabora Ne 6. Perenue
HKCIEPUMEHTAIbHBIX 337a4 110
reMe«OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCTUHEHUN )

[IpaxkTrueckas
paboTa;

53. [Ypok 00001IeHHs U CHCTEMAaTU3allu| 'YcTHBII onpoc;
3HaAHUI
54. |YpOK KOHTPOJISI 3HAHUN KonTposibHas
abora;
55. [Ypok 0000IIeHHS U CUCTEMATHU3 AN [TrucbMeHHBbII
3HaAHUI KOHTPOJIb;
56. |Ctpoenue atoMoB. CoCTaB aTOMHBIX sIEP. 'Y CTHBIN onpoc;
M30TONbI. DINEKTPOHBI.
Du3nUecKUil CMBICT OPAIKOBOTO HOMEpa
PIIEMEHTA
57. [[lepuoguyeckuii 3akoH U [leproanyeckas 'Y CTHBIN onpoc;
cHUCTEeMa XMMHUYEeCKUX 3eMeHnToB J1. 1.
Meunneneesa. [lepuoasl, rpynisl,
oArpymIbl. PU3HUECKUI CMBICT HOMEPOB
[epUOoa U rPYIIIbI
58. |CTpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB [TucbmMeHHBbII
nepBbIX 20 XUMUYECKUX KOHTPOJIb;
PJIEMEHTOB nepuoandeckon cucremsl . H.
MeHneneena
59. [XapakTepucTHKa XMMHYECKOTO 2JIEMEHTA 'Y CTHBIN 0onpoc;
10 €0 MOJIOKEHUIO B IEPUOANYECKON
cucteme J[. 1. Menpaeneesa
60. [3HaueHue MepUOAUYECKOTO 3aKOHA U 'YcTHbIM onpoc;
MEePUOINYECKON CUCTEMbI XUMHUYECKUX
PJIEMEHTOB JJIsl Pa3BUTHS HAYKU U
npaktuku. J[. 1. MenneneeB — y4éHslii,
MeJaror U TpaxaaHuH
61. |Ypok KOHTpOIS 3HAHUH KontponbHas
pabora;
62. [DNEKTPOOTPHUIIATEIHHOCTh AaTOMOB 'Y cTHBII onpoc;
XUMUYECKUX IJIEMEHTOB. XUMHUECKast
CBSI3b. KOBAJICHTHAS MOJISIPHAS U
KOBAJICHTHAsI HEMOJIsIpHAst
63. |CTerneHb OKUCIICHUS 'YcTHBIN onpoc;
64. |OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC [TuceMeHHBII
peakmuu (OBP). [Ipomecce! okuciaeHus u KOHTPOJIb;
BOcCTaHOBJIEHUsI. OKUCIUTENU U
BOCCTAHOBUTEITU
65. |CocraBicHHE ypaBHEHUH OKUCIIATEIBHO- [TuceMeHHBII
BOCCTAHOBUTEIBHBIX PEAKIIMM U CXEM KOHTPOJIb;
PIIEKTPOHHOTO OajaHca
66. |Ypok 0000IIeHNS U CUCTEMATHU3AINH TTrcbMeHHBIN
3HaAHUI KOHTPOJIb;
67. |YpOK pa3BHBAIOIIETO KOHTPOJIS 3HAHUM. CamooreHka ¢
XUMUA B IEUCTBUHI HCIIOJIb30BAHUEM K
OLIeHOYHOTO
lmucTay;
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68. [Ypok 00001IEeHHS U CHCTEMAaTU3alluN 1 'YcTHBIH onpoc;
3HAHUU.
OBLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KIIACC

Ne
/1

Tema ypoka

KoanuectBo yacos

Bunpl, popmer
KOHTPOJIS

BCCIo

KOHTPOJIbHBIE
paboThI

NPaKTUYECKHE
paboThI

Knaccudukanus 1 HOMEHKIaTypa
HEOPTaHMYECKUX BEIIECCTB
(MEeXIyHapOIHAS U TPUBHAJIbHAS )

ITrcbeMeHHEBIN
KOHTPOJIb;

[Tepuonuueckuii 3akoH. [lepuoanueckas
CHUCTEMA XUMHUUYECKHUX DIIEMEHTOB
/1. 1. MenneneeBa. CTpoeHre aTOMOB

ITrceMeHHEBIN
KOHTPOJIb;

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX
IEPUOAO0B, KA, KAIbIUA U UX
COCJIMHEHUI B COOTBETCTBUU C
IIOJIOKCHHUEM B HepHOHHHGCKOﬁ CUCTEMC U
CTPOCHUEM aTOMOB

T[TcbMEHHBIN
KOHTPOJIb;

XMHYECKHNE CBOMCTBA BEIISCTB,
OTHOCSIIIUXCA K Pa3IMYHbIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, UX
reHeTUYecKas CBI3b

'Y CTHBIN 0onpoc;

CTpoeHue BelecTBa: BUJIbl XUMUYECKON
CBA3U. THUIIBI KPUCTAIMYECKUX PEIIETOK,
3aBHMCHUMOCTb CBOMCTB BEILIECTBA OT THUIIA
KPUCTAJUIMYECKON pEIIETKH

'Y CTHBIN onpoc;

Knaccupukanus XUMAYECKUX PEaKIHA 10
[Pa3TMYHBIM MPU3HaKaM (10 YUCITY U
COCTaBY Y4acTBYIOIIUX B peaKlUn
BEIIECTB, 110 TEIIOBOMY 3 dekTy, mo
M3MEHEHHUIO CTENIEHE OKUCICHUS
XUMHUYECKHUX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 YYaCTHUIO KaTaJin3aTopa). IK30- U
HHAOTEPMHUUYECKUE PEAKIINH,
TEPMOXUMHUYECKHE YPABHEHUS

'Y CTHBIN 0onpoc;

[ToHsATHE O CKOPOCTH XUMUUYECKOMN
peakunu. [IoHsITHE O TOMOTE€HHBIX U
FETEPOTreHHBIX peakuusax. PakTopsl,
BJIMSIIOIINE HA CKOPOCTh XUMHUYECKOM
[peaKuuu

'Y CTHBIN ONpoC;

[Tonatue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMAYECKHX peakiusax. [lonsTuie o
XUMHUYECKOM PaBHOBECUU

[IcbMEeHHBIN
KOHTPOJIb;

cDaI(TOpI:I, BJIMAIOIIKUE HAa CMCIICHUC
XUMHYCCKOT'O paBHOBECUA

'Y CTHBIN OIIpoC;

10.

MexaHU3M OKHCIUTENIBHO-
IBOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ
(27IEKTPOHHBIN OaaHC OKUCTUTENBHO-
BOCCTAaHOBUTEIHHON PEAKIIIH)

[IcbMEeHHBIN
KOHTPOJIb;
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11.

Teopus 2IEKTPOIIUTUYECKON
NUCCOLUALUU. DJIEKTPOJIUTHI U
HEIEKTPOJINThL. KaTnoHbI, aHHMOHBI.
MexaHu3M IUCCOLMALNN BEUIECTB C
[pa3JIMYHBIMU BUJAMU XUMUYECKOU CBSI3H

'Y CTHBIN ONpoc;

12. |(Crenens mucconuanmu. CHIIBHBIE U TIncrMeHHbBIN
ci1a0bIe AIIEKTPOIIUTHI KOHTPOJIb;

13. |Peakumuu HOHHOTO OOMEHA, YCIOBHS MX CaMOOIIEHKa C
nporekanus. oHHbIE ypaBHEHUS MCII0JIb30BAHUEM«
[peaKkuuii OLICHOYHOTO

lmucTay;

14. [Xumuyeckue CBOMCTBA KUCIIOT B CBETE 'Y CTHBIN Onpoc;
[pe/ICTaBICHUI 00 IIMEKTPOIUTUYECKOM
ITUCCOIAIIIU

15. [Xumudeckue CBOMCTBA OCHOBAHUM B CBETE [TuceMeHHBII
[pecTaBIeHH 00 KOHTPOJIb;
PICKTPOJIUTUYECKON JUCCOIHAIITT

16. [XumMudeckue CBOMCTBA COJICH B CBETE 'Y CTHBIN 0npoc;
MpeICTaBICHUI 00 IIMEKTPOIUTUYECKOM
ITUCCOIAITUN

17. [[lonsiTue o ruaponuse coynen 'Y CTHBIN 0onpoc;

18. [KauecTBeHHbBIE peaKIMK HA KATUOHBI U 'YcTHBIN onpoc;
AQHUOHBI

19. [IpakTudeckas pabota Nel. Pemenue [TpakTrnueckas
PKCIEPUMEHTAIIbHBIX 33/a4 110 TEME paboTa;
"DJIEKTPOIUTHYECKAs Juccorranus’”

20. |[Ypok 0000IIeHHS U CUCTEMATH3AIHH [TrceMeHHBIIH
3HAHUI KOHTPOJIb;

21. |Ypok KOHTpOIS 3HAHUH KontponbHas

[pabora;

22. (OOmiast XapaKTEepUCTHKA raJIOTEHOB. 'Y cTHBIN onpoc;
OCcOOEHHOCTH CTPOEHUS ATOMOB ITUX
PIIEMEHTOB, XapaKTEPHBIE JIJIsT HUX
cTeneHu okucaeHus. CTpoeHue u
(bu3nueckre CBOMCTBA MPOCTHIX
BEILIECTB— raJJOT€HOB. X UMHYECKHE
CBOICTBA Ha MPUMEPE XJIopa
(B3auMO/IeHiCTBHE C METAJUIAMU,

HeMeTallJlaMH, IeJI0YaMHu)

23. [Xnoposogopoa. CossiHast KUCIIOTA, 'Y CTHBIN OIIpoC;
XUMHUYECKHUE CBOMCTBA, MOIYyYEHHE,
npuMeHeHnue. KauecTBeHHas peakius Ha
XJIOPUA-UOHBI

24. ®usnonornyeckoe NeHCTBHE XJopa U 'Y cTHBIN onpoc;
XJIOPOBOJIOPOJIa HA OPraHU3M UYEJIOBEKa.

Baxuerme XJ0puasl U KX HAXO0XKIECHUE B
pupojie

25. [Ipaktudeckas padora Ne2. [TonydeHue [TpakTnueckas
COJISTHOM KHMCJIOTBI, U3yUYEHHE €€ CBOMCTB paboTa;

26. [Pemenne 3a1a4 Ha BEIYUCIEHUS 110 [ IncrMeHHBIH
YPABHEHUSAM XMMHUUYECKUX PEAKLIUN, eCIIu KOHTPOJIb;

OOWH pCAarcHT 1aH B H30BITKE
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27.

OOm1ast xapakTepucTHKa 31eMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB
PTUX JIEMEHTOB, XapaKTePHbIE I HUX
cTerneHu okucieHus. CTpoeHue u
(hu3MUecKre CBOMCTBA MPOCTHIX BEIIECTB-
KHCIIOPO/ia U Cepbl. AJIIOTPOIHbIE
MOIU(DHUKAIIH KUCIIOPOAA U CEPHI.
XHMMHUYECKHE CBOMCTBA CEPBI

'Y CTHBIN ONpoc;

28.

CepoBoaopo1, CTpoeHHE, (HU3NIECKUEC U
XUMHUYECKUE CBOUCTBA

'Y CTHBIN onpoc;

29.

OKCI/II[H CCPBI KaK NpCACTAaBUTCIIN
IKHMCJIOTHBIX OKCHOB. CepHI/ICTaﬂ KHCJIOTa

T[TcbMEHHBIN
KOHTPOJIb;

30.

CepHast KucioTa, GU3nIeCcKue u
XUMHUYECKHUE CBOKCTBA (00IIHE KaK
MPECTaBUTEINA Klacca KUCIOT U
cnenuduaeckue), npumenenune. Conu
CepHOM KUCIIOTHI, KAUECTBEHHAS PEaKIUs
Ha CyJiIbhaT-uoH

'Y CTHBIN 0Onpoc;

31.

XMMHUYECKHE p€aKuuu, JCKalunuc B
OCHOBC IIPOMBIIIJICHHOT'O crocoba
MMOJIYYCHU A cepHoﬁ KHUCJIOTHI. Pelienue
3aJ1a4 Ha HaXO0XKJACHUE MAaCCOBOM JOJIH
BbIXOJa MMPOAYKTA pCAKIIUU

'Y CTHBIN onpoc;

32.

Haxosxnenue cepsl 1 €€ COeIMHEHUH B
MpHupoae. XuMUYECKOe 3arpsa3HeHHe
OKpY>KalOILEH Cpelibl COETUHEHUSIMH CEPbI
(KUCIIOTHBIE JOXIH, 3arpsI3HEHIE BO3/1yXa
1 BOJIOEMOB), CIIOCOOBI €T0
MpeI0TBPALCHUS

'Y CTHBIN onpoc;

33.

OO611ast XapakTepucTUKa 3JIEMEHTOB V A-
rpymnibl. OCOOEHHOCTH CTPOEHUS aTOMOB
OTUX 3JICMCHTOB, XapaKTCPHBIC 11 HUX
CTETIEHU OKUCIICHUS. A30T,
[pacIIpoCTpaHEHHUE B IPUPOJIE,
(u3nyeckre 1 XUMHYECKHE CBOMCTBA.
Kpyrosoport a3ora B npupoe

'Y CTHBIN onpoc;

34.

AMMI/IaK, €ro (1)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, IMOJIYYCHHEC U IPUMCHCHHUC.
Comm AMMOHMHA, UX (I)I/ISI/I‘ICCKI/IC 151
XHUMHUYCCKUC CBOI\/’ICTBa, IIPUMCHCHUC.
KauecTBeHHas pCaknuyd Ha NOHbI aMMOHU

'Y CTHBIN OIpoC;

35.

ITpakTuyeckas padora Ne3. [Tonyyenue
aMMHaKa, U3y4YeHHUE ero CBOMCTB

[

[TpaxkTrueckas
abora;

36.

IA30THast KUCIIOTa, e€ pusnueckue u
XUMHUYECKHE CBOMCTBA (00IIHE KakK
MpEeCTaBUTEINS Klacca KUCIIOT U
cnenuduueckue). Hurpats

'Y CTHBIN ONpoC;

37.

M cnosib30BaHUE HUTPATOB U COJIEN
AMMOHHS B KAYECTBE MUHEPAIbHBIX
ynoopenuit. XuMuueckoe 3arpsisHeHne
OKpY>KaloIlen cpe/ibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE TOK]IU, 3arpsI3HEHHUE BO3AyXa,
MOYBBI U BOJJOEMOB)

'Y CTHBIN ONpoC;
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38.

Docdop, amnoTponHbie MOAU(PHUKAIUN
dhocdopa, puznueckre 1 XUMUUIECKHE
CBOICTBA

[TcbMEHHBIN
KOHTPOJIb;

39.

Oxcun pochopa(V) u pochopnas
KHCIIOTa, (PU3MUECKUE U XUMUICCKUE
CBOICTBA, ostyuyeHue. KauecTBeHHas
peaxius Ha Gpochar-uoHbI

'Y CTHBIN onpoc;

40.

Vcnionb3oBanue GpochaToB B KaUeCTBE
MHHEpaIbHBIX YI0OpPECHUIA. 3arps3HeHue
MPUPOJHBIX BOJTOEMOB (ocaTamu

'Y CTHBIN Onpoc;

41.

YTaepo, aJuIoTPOITHBIC MOU(PUKAIHH,
[pacrpocTpaHeHue B IPUPOJIE,
(bu3nvecKre 1 XUMHUYECKIE CBOMCTBA.
IAncopouusi. KpyroBopot yrieposaa B
pUpOIC

[

'Y CTHBIN onpoc;

42.

Oxcusl yriaepona, ux pusndeckue u
XHUMHAYECKHE CBOWCTBA,
(hU3HOIOTHYeCKOe ICHCTBUE HA KUBBIC
OpPTaHU3MBI, TIOJTYYCHUE U IPUMEHECHHUE.
JKOJIOTHYECKHE TIPOOIIEMBI, CBSI3aHHBIE C
okcuaom yriepona(lV); rumoresa
rJI00aTFHOTO IMOTETUICHUS KITUMAaTa,
MapHUKOBBIN AP DHEKT

'Y CTHBII Onpoc;

43.

YToJIbHAS KUCIIOTA U €€ COJH, X
(bu3nvecKkre 1 XUMHUYECKUE CBOMCTBA,
[OJy4CHUE U IPUMEHCHUE.
KavecTBeHHast peakiiys Ha KapOoHaT-
noHbI. Vcmonp3oBaHue KapOOHATOB B
OBITY, MEIMIIMHE, TPOMBIIUICHHOCTH,
CEJIbCKOM XO351CTBE

'Y CTHBIN onpoc;

44.

[Tpaktuueckas padora Ned. [Tonydyenune
yriiekuciioro rasa. Kauecrsennas
[peaKiys Ha KapOOHAT-UOH

'Y CTHBIN ONpoc;

45.

HepBOHaHaJ'IBHBIe MIOHSATHS 00
OPraHN4YC€CKUX BECHIECCTBAX KaK O
COCAUHCHUAX Yrijiepoaa: 0COOEHHOCTH
COCTaBa U CTPOCHUA

'Y CTHBIN ONpoc;

46.

[ToHsITHE O OMONIOTMYECKU BaXKHBIX
BELIECTBAaX: XKUPAX, OeNKax, yrieBojaax.
MareprabHOE EAUHCTBO OPTraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUN

'Y CTHBIN OIpoC;

A7,

Kpemuuii, ero puznyeckue u
XUMHYECKHUE CBOICTBA, MTOJIyYeHHE U
[IPUMEHEHHE B AIEKTPOHMKE.
CoelMHEHNs KpEMHUS B IPUPOJIE

'Y CTHBIN OIIpOC;

48.

OO61re npeacTaBieHus 00 OKCUIe
kpemHus(1V) n kpeMHHEBOH KHUCTIOTE.
CuMKaThl, UX UCIIOIb30BaHUE B OBITY,

MCIUIHUHE, TPOMBIIIJICHHOCTH

'Y CTHBIN ONpoC;

27



49.

BaxHel1ne CTpOUTENIbHBIE MATEPUAIIBL:
KepaMHKa, CTeKJIO, IIEMEHT, OETOH,
kene300eToH. [Ipobaembl 6e30macHOTro
MCTIOJIH30BAHUS CTPOUTEIEHBIX
MaTEepHAaJIOB B TOBCETHEBHOM KU3HU

[TcbMEHHBIN
KOHTPOJIb;

50.

[TpakTuyeckas pabora Ne 5. Pemenue
PKCIIEPUMEHTAIBHBIX 33724 10
Teme«Bakaeime HeMeTauIbl U UX
COCTMHEHHUS

[TpakTrueckas
pabota;

51,

Ypok 00001IIeHHS ¥ CHCTEeMaTH3alluN
3HAHUU

ITrceMeHHEBIN
KOHTPOJIb;

52.

YPOK KOHTPOJISL 3HAHUM

KontposbHas
paboTa;

53.

OO611ast XapaKTeprUCTUKa XUMUYECKHUX
PJIEMEHTOB — METAaJIJIOB HA OCHOBAaHUH UX
MOJI0KEHUS B IEPUOAUYECKON

CHCTEME XMMHYCCKHUX DJICMECHTOB

J1. . MeHzieneeBa u CTpOEHUST aTOMOB.
CtpoeHue MeTauioB. MeTtamnueckast
CBS3b U METaJUIMYeCcKas

KPUCTa/UIMYECKast PELIETKA

'Y CTHBIN onpoc;

54,

DIEKTPOXUMHUECKUN Psiji HAPSLKEHUH
MeTaJl10B. PU3HUYECKHE U XUMUYECKUE
cBoiicTBa MeTaiioB. O0mIHIe CrIocoOBI
[IOJIy4€HUS] METAIIJIOB

'Y CTHBIN 0onpoc;

55.

[loHsTHE O KOPPO3UH METAIIIOB U
OCHOBHBIE CITOCOOBI 3aLIUTHI OT KOPPO3UHU

[IcbMEeHHBIN
KOHTPOJIb;

56.

CrutaBbl (CTalb, YyT'yH, TIOPATIOMUHHIM,
OpOH3a), UX IPUMEHEHHE B OBITY U
MPOMBIIIIIEHHOCTH

'Y CTHBIN onpoc;

57,

[[{enounsie MeTaubl. I1omoxeHue B
[MEPUOINIECKON CUCTEME XUMUYECKHX
pnemeHToB J[. 1. Menzaeneesa, ctpoeHue
aToMOB. Haxoxnenue B mpupoze.
Du3nyecKre 1 XMMUYECKUe CBOMCTBA (Ha
npuMepe HaTpus U Kanust). OKcuasl U
TUIPOKCUJIBI HATPUS U KaJus.
[IpruMeHeHre MEeTOYHBIX METAJUIOB U HX
COeTUHEHUI

'Y CTHBIN ONpoc;

58.

[lle1ouHO3eMeIbHEIC METAJIIbl MATHUI U
KaJblWi, cTpoeHue aToMoB. [losoxenue B
[EPUOINYECKON CUCTEME XUMUYECKHUX
nnemenToB 1. V1. Menaeneena.
Haxoxnenue B mpupone. dusnueckue u
XUMHUECKHE cBoicTBa. BaxkHenme
COCTMHEHUS KaTbIHsI (OKCH, THIAPOKCH]I,

COJIN )

'Y CTHBIN ONIpoC;
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59.

Pemenue 3a1a4 Ha BEIYMCIICHUS 10
YpaBHEHUSM XUMHUUYECKHUX PEAKIIUH, eCITH
OJIMH U3 PEarcHTOB JaH B H30BITKE WIIH
COJIEPKUT TIPUMECH; MAaCCOBOM JTOJIH
BBIXOIa MMPOJIYKTa PEaKIuu

[TcbMEHHBIN
KOHTPOJIb;

60.

PKEcTKOCTB BOJIBI M CITOCOOBI €€
ycTpaHeHus. Beruucienus no
YPABHEHUSAM XUMHUUYECKUX PEAKLIUU, €CIIU
OJIMH U3 PEareHTOB J]aH B BHJI€ BOJHOTO
[pacTBOpa C U3BECTHOM MacCOBOM J10JEH

'Y CTHBII Onpoc;

61.

[TpakTuyeckas padora Ne6. XKEcTkocTh
BOJIbI X METO/IbI €€ YCTPaHCHHUS

[TpakTueckas
paboTa;

62.

AmromuHuil. [lonoxenue B
MEePUOINYECKON CUCTEME XUMHUYECKUX
pnemenToB JI. 1. MenpeneeBa, ctpoeHue
aToMa. Haxoxxienue B mpupoJe.
Dusnueckrue 1 XUMUUECKHE CBOMCTBA.
AMQoTepHBbIC CBOMCTBA OKCHIA U
CUAPOKCH]IA

'Y CTHBIN onpoc;

63.

DKenezo. ITonoxenue B nepuoanyecKon
crucTeMe XuMHueckux snementos /1. U.
MenpeneeBa, CTpOCHHUE aTOMA.
Haxoxnenue B npupoze. Guznueckue u
XUMHUYECKHE CBOKMCTBA

'Y CTHBIN 0onpoc;

64.

Oxcupl, Tupokcu bl U conu xenesa(ll) u

pkenesa(lll)

[

[TcbMEHHBIN
KOHTPOJIb;

65.

[IpakTuueckas padora Ne 7. Pemenue
SKCIIEPUMEHTAIIbHBIX 3aa4 110
Teme«Bakaeime MeTaJuIbl B UX
COCIMHEHMS

[TpakTueckas
pabora;

66.

HoBrie MaTepHraibl 1 TEXHOJIOTHUH.
BemecTsa 1 maTepuaisl B IOBCEIHEBHOM
PKU3HU YelIoBeKa. XUMHUS U 3I0POBBE.
be3onacHoe UCnonb30BaHUE BELIECTB U
XUMHUYECKHUX PEaKIHi B OBITY

T[T1cbMEeHHBIN
KOHTPOJIb;

67.

[IpypoTHBIE HICTOYHUKH YIJIEBOIOPOJIOB
(Yyross, mpupoAHbIN Ta3, He(Th)
MPOAYKTHI UX NEPepadOTKU, UX POJIb B
OBITY U IPOMBILIIEHHOCTH

'Y CTHBIN onpoc;

68.

(OCHOBBI 9KOJIOTUYECKON IPAMOTHOCTH.
XMMHUUYECKOE 3arpsi3HEHNE OKPYKAIOIIEN
Cpelbl, IPEIeNIbHO AOMyCTUMAs
KoHleHTpauus Bemects - [1/IK). Pons
XUMHUHU B PEIICHUH KOJIOTHIECKUX
npobiem

'Y cTHBIN onpoc;

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIbI /JIJI YUHEHUKA

8 KITACC

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3narensctBo «lIpocBemenuey;
Beenure cBoil BapuaHr:

9 KJIIACC

Xumus. 9 kinacc/Pymsutuc I'.E., ®enpaman @.1°., AkiinonepHoe obmiectBo «M3natenserBo «IIpocBemenuey;
BBenure cBoil BapuaHT:

METOAUYECKUE MATEPUAJIBI JIJTS YUUTEJIA

8 KIIACC

1. Xumus. unaktuaeckuit matepuai. 8-9 kinaccel. Pagenxuii A. M. IIpocsemenue.

2. Xumus. 3amaunuk ¢ "momomHukoM". 8-9 kiaccel. ['apa H.H., 'abpycesa H.U. IIpoceemenne. 3.
TpenupoBouHbIe U POBEpOUYHBIE pabOTHI M0 XUMUH. §-9 Kiaccsl. Pagenkuiit A. M. IlpocBenienue.
9 KJIIACC

1. Xumus. unaktuaeckuit matepuai. 8-9 kinaccel. Pagenxuii A. M. [Ipocsemenue.

2. Xumus. 3agaunuk ¢ "momornHukoM". 8-9 knaccel. 'apa H.H., 'abpycesa H.U. [Ipocemnienue. 3.
TpenupoBouHbIe U TPoBEpOUHbIE paboThI 10 XuMuH. 8-9 kiaccel. Pageuxuit A. M. IIpocsemienue.
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETU MHTEPHET 8 KITACC
http://school-collection.edu.ru/catalog/

https://learningapps.org/

https://ru.wikipedia.org/

https://lib.dnevnik.ru/

http://www.yaklass.ru/

http://arch.rgdb.ru/xmlui/browse?type=title

9 KIIACC

http://school-collection.edu.ru/catalog/

https://learningapps.org/

https://ru.wikipedia.org/

https://lib.dnevnik.ru/

http://www.yaklass.ru/

http://arch.rgdb.ru/xmlui/browse?type=title

MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
YYEBHOE OBOPYJOBAHME

1.ITeyaTtHble TaOAUIBI IO YUEOHBIM TEMAM Kypca.

2.Mojenu KpUCTaIIMYeCKUX PELIeTOK; IapOCTeP >KHEBbIE U 00bEMHBIE MOJETH MOJIEKYII.

3. Konnekuuy HeopraHM4ecKux BEIIECTB

OBOPYJIOBAHMUE JUTA ITPOBEJEHN A ITIPAKTUYECKUX PABOT

1. Kommiext «MukpoaadbopaTtopust Jisi XMMUYECKOTO SKCIIEPUMEHTa» ¢ HAOOPOM COOTBETCTBYIOIIHNX
pEaKTUBOB.

2. Habop peakTrBOB 1 000pynoBanus AJs BeinoiaHeHus: OI'D mo xumu

OBOPYIOBAUE «TOYKA POCTA»

[Mudposas madbopaTopust M0 XUMHUHU (YIEHUYECKast)
Ha6op OI'D o xumun
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