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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHs COCTaBJ€HAa Ha
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM MPOTrpaMMbl
OCHOBHOTO o00miero otpazoBanus, npeactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOi pabouell MpoOrpaMMbl BOCIUTAaHUS W C YYETOM KOHLEMIUHU MPENoAaBaHUs
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMMa 1o xumuHM Aa€T MpeACTaBICHHE O IeNsAX, OOIIel cTpaTeruu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
o0s3aTenpHOE MPEIMETHOE Coepx aHue, IpeaIycMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fesiaM U TeMaM IPorpaMMbl [0 XUMHH, ONPEAEISAET KOIMUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
U3YUCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00yUaroluXcsi, ONpeAeNsieT BO3MOXKHOCTH MpeaAMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOI MMpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOHM JJIsi (POPMHUPOBAHUS MHPOBO33pEHHs O0ydaromerocs,
€ro MpeJICTaBJICHU O MaTepUaTbHOM €IWHCTBE MHUpPA, BAXXHYIO POJb UTPaloT (HopMHUpyeMbie
XUMHEN Ipe/ICTaBICHNs O B3aUMONPEBPAIIECHUAX SHEPTUU U 00 BOJIIOIMM BELIECTB B MPUPOJIE,
0 MYTAX pELIECHUs TNI00ANBHBIX MPOOJIEM YCTOWMYMBOTO Pa3BUTHUSL YEIOBEUYECTBA — CBHIPHEBOI,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

- CIOCOOCTBYET pealH3allid BO3MOXKHOCTEH Ui CaMOpas3BUTUS H (OPMHPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PyHKIMOHAIBHOM IPaMOTHOCTH;

- BHOCUT BKJaJ B (QOPMHUPOBAHHME MBIIUIEHUS M TBOPUECKUX CIIOCOOHOCTEN
00y4aroImuxcsi, HaBBIKOB MX CAMOCTOSITEIIbHON Y4eOHON AeATEeIbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOIUMBIX Kak B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

- 3HAKOMMT CO CleUU(UKON HAYYHOI'O MBIIUICHMS, 3aKJIaJbIBA€T OCHOBBI 1I€JIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYAIOIINXCS;

- crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
oOyJaromuxcs.

JlanHble HarpaBiieHUs B OOy4Ye€HUM XUMHUHU 00ECreuMBaIOTCS CreUU(PUKON coaep kaHus
y4eOHOTro TNpeaMeTa, KOTOPBIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI MIEpBOHAYATIbHBIX MOHATUN XUMHUH, OCHOB HEOPraHUYECKOW XMUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CtpykTypa cofepaHusi MPOrpaMMbl IO XUMUU cHOPMUPOBAHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé m3ydeHuro. CopepiaHHe CKJIAJbIBAETCS U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOIO 3aKOHA XUMUH;

— YYEHHs O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3U;
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— MPEICTAaBICHUN 00 3MEKTPOIUTHUECKON AUCCOLMAIIINH BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE SMIIMPHUYECKH IOTYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUM OOBSCHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 paHee MW3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu M3y4eHUHn XUMHUH TPOUCXOAUT (POPMHPOBAHNE 3HAHUN OCHOB XMMHUYECKOW HAYKH
KaKk 00JIaCTU COBPEMEHHOI0 €CTEeCTBO3HAHUS, MPAKTUYECKON NEATENIbHOCTH YelIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOW KYyJIbTYpbl. 3azaya y4yeOHOro IpeaMeTa COCTOUT B
(bOpMUPOBAHUN CHUCTEMBl XMMHUYECKHX 3HAHMA — BaKHEMIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOAAaM MO3HAHUS MPH U3yYECHUU BEIIECTB U XUMHYECKHX
peakiuii, B GOPMUPOBAHUN M PAa3BUTHU MO3HABATEIBHBIX YMEHUN U MX MPUMEHEHHH B y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOEHUH MpaBUil O€30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipn u3yyeHHH XMMHUU HA YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUS BaXHOE 3HAYCHHE
IPUOOPETHN TaKHe LIETH, KaK:

— ¢opMUpOBaHUE UHTEIUIEKTYaIbHO Pa3BUTON JTMYHOCTH, TOTOBOWM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTh OOY4YEeHUS HAa CUCTEMATUYECKOE MPHOOIIEHHE OO0yJarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIUMX MPUOOPETEHHI0 OOYYarOIMMHUCS OIIbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpPCAIbHOE 3HAUEHUE JUISl Pa3InYHbIX BUAOB JIEATEIbHOCTH;

— (¢opmupoBaHue 00MIeH GYHKIIMOHATHHOM M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPU pEHIeHUH TpoldieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOH JEATEILHOCTH,

— (popMupoOBaHUE y 00Yy4aAIOIKXCS TYMAaHUCTUYECKUX OTHOLLIEHHH, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKU 11€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCIIMUTAHHIO Ha OCHOBE YCBOEHHS OOIIEUYEIOBEUECKUX I[EHHOCTEH, T'OTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPO(HIIS 1 HANIPABIEHHOCTH JTabHEUIIIET0 00yUIEHUSI.

OO1m1ee yncia0 4acoB, OTBEAEHHBIX JJIS M3yYeHUs XMMUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posnb XUMHU B KU3HM 4YeJIOBEKAa. XMMHSI B CUCTeMe Hayk. Temna u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTtosHue BemiecTB. llonarue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienenus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BalleHTHOCTP aTOMOB XHWMHYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemectBa. Monbs. MonsipHast mMacca. B3anMocBsI3p KosMuyecTBa, Macchl U
qrclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel mo ¢opMyniaM XUMHYECKUX COSAMHECHU.

dusznueckue M XUMUYECKHE SIBICHUSA. XHMHUYECKas peakuuss U e€ NpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIuid
(coemuHeHus, pa3IoKeHHsI, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYII0H, mpaBuiaMu paboThl B JabopaTtopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0AeHHEe (PU3NMUeCKUX (TIaBJICHUE BOCKA, TAsTHUE JIbJA,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MPOTEKAHUS XMMUYECKMX peakuuid (pas3lioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pactBopoM coiu menu (II), m3ydenme crocoOoB
pa3fiefieHusT CMeceil: ¢ TMOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BBHIMApUBAHUE, JTUCTUIUISIINS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAONIOACHUE W OIMUCaHUe
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3myxa. Kuciopon — sJIeMEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucimopoaa B mpupoje. O30H — aljgoTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TermnmoBoit 3pdexT XUMHUYECKOW peakluuu, TEPMOXHUMHUYECKHE YpPaBHEHUS, H5K30- H
SHIOTEPMUYECKHE peakIuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »smemeHT u mpocTtoe BemiecTBO. Haxoxkaenwe Bojgopoda B TPHUPOJIE,
dbusznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHus. KucioTer u comnu.

Mossipabliii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Boxa kak pactBopurenb. PactBopbl. HacelieHHble U
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas NOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoabI B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa W OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanmss nHeoprannuecknx coenunennid. Oxcuapl. Knmaccudukanus OKCHAOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. PU3NUYECKHE U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanus. Knaccudukaiius OCHOBaHWM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa cosieil. @u3nyeckue U XMMUYECKHe CBOMCTBa cojied. [lonmydyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNPEEIICHUE COACPKAHUSI KUCIOPO/ia B BO3AyXe, MOJIy4eHHue, COOUpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJIECHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3llaMyi OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJyueHHE, COOMpaHHe, pPACIO3HABaHUE H
U3YyYEHHUE CBOWMCTB BoaOpoJa (ropeHue), B3auMojencTBue Bojopona c¢ okcugom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIICAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE U3MEHEHUSI OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIEJIOYEH, M3yuyeHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuuyeckux djiemenros /. U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBple MONBITKH KIAaCCH(PUKAIMU XUMHUYECKUX dyeMeHTOB. lloHsaTtue o rpymmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIEC Ia3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmogmueckas cHUcTeMa XHMHYECKMX 3JE€MEHTOB /I
U. MenneneeBa. KopoTtkonepuonnas u miuuHHONepuoanas ¢opmbl [lepuogndeckoil CHCTEMBI
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB aroMmHbIX szaep. M3otombl. OnexTpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHX 3eMeHToB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTHKA XHUMHYECKOIO OJJEMEHTA [0 €ro IMOJO0XKEHUIO B
ITepuoanueckoit cucreme JI. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMs paJinyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAININYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TpyNnaM U IepHoaM.

3Hauenue I[lepuonnueckoro 3akoHa u Ileprnoanyeckoi cuCTEMbl XUMUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MeHnenees — y4€Hbll U IpayKJaHUH.

Xumu4deckasi — CBSI3b. KoBanentnas (monmsipHast W HEMOJSpHAs) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHusd. OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. [Iporeccs
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHE OOpa3IOB BEIIECTB METANIOB M HEMETAIJIOB, B3aMMOICHCTBHE THAPOKCHIA
[MHKA C PacTBOPAMH KHCJIOT U IIEJIOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIMINX HTPUMEPHI
OKHUCJIUTEITHbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu



Peanu3arus MeXNpeIMETHBIX CBSA3EH MPU U3yYECHUN XUMHH B § KIIACCE OCYIIECTBISETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
SIBIISTFOIIAXCSI CHCTEMHBIMHU TSI OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HayudHbI (akT, TUMOTe3a, TEOpHs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE.

Odusnka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, HW30TOIIbI,
pPaZvoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TelO0, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NNPOT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS IPOrPaMMBl OCHOBHOTO 0O0ImIero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOZIe 00Y4YEeHUsI XMMHUHU B €IUHCTBE Y4€OHOI M BOCIIUTATEIbHOM AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPAaBUIAMU M HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIMH 00yJarOIIUXCsL.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT T'OTOBHOCTh OOYyYarOIUXCA PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U
HAYYHOMY HACIIeIMI0, TMOHMMAaHUS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HH COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BIa/eTh JOCTOBEPHOW MH(pOpManMel O MepeoBbIX JOCTHKEHUSIX U
OTKPBITUSX MUPOBOW M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00
YCTPOMCTBE MUpPA U OOIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTAaBICHUS O COLUAIbHBIX HOPMax M IpaBUIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOHM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKON U JPYrUX BHJAX JIEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOM
COBMECTHOHM JIeSITEFHOCTH MPH BBITOJHEHUN YYEOHBIX, TIO3HABATEILHBIX 3314, BBHIIIOJHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TIPOLIECCE ATOH y4eOHOH AEATENbHOCTH, TOTOBHOCTH OLEHHBATH CBOE
NOBEJICHUE M TOCTYNKH CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PDEHUYECKHE TPEJACTABICHUS O BEIIECTBE M  XUMHUYECKOH  peaxIuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, O posu
XMMHHU B TIO3HAaHUH STHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAllpaBlIEHHbIE Ha IOJY4YE€HHE HOBBIX 3HAHUH MO XHMMHU,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpeC K 0Oy4YeHHWIO W MO3HAHUIO, JTIOO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOCKTHON M HCCIE0BATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHME IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3II0OPOBBIO,
YCTAaHOBKM Ha 3[I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojsi, HapKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIIO/IEHUs
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIecTBaMH B OBITY U peaJbHOM
KH3HU;

5) TpyA0BOTO BOCIUTAHUS:

MHTEpEC K MPAKTUIECKOMY M3yUSHHIO MPOGEeCCHid M Tpy/Aa pa3IMdHOTO POja, YBaKEHUE
K TPyAy M pe3yiabTaTaM TpPYJOBOH [EATENbHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHUS
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OPEIMETHBIX 3HAHMA 10 XWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJOJDKEHU 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpPeOHOCTEH, yCHemHoi MmpohecCHOHATBbHONW JesITeIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) 9KO0JIOTNYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIIEHHE K IPUPOJE KaK UCTOUHUKY JKU3HU Ha 3eMIle,
OCHOBe €€ CyIIECTBOBaHMs, NMOHUMAaHHE LIEHHOCTH 3J0pOBOr0 M 0€30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30IMacHOTO MOBEACHUS MpU paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOKAIOIIUX 340POBbIO U JKU3HHU JIIOJCH;

CMOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4YaeMble NPU H3YYCHUU XUMHH, JUIS PELICHHS
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBI, OCO3HAHUSA TTIO0ATBHOTO XapaKTepa SKOJIOTUUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHNS, YMEHHUs PYKOBOJCTBOBATbCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pPE3YJIbTAaTOB BBIAEISIOT 3HAYUMbIE ISl (OPMHUPOBAHUS
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUNOTe3a, (akT, cucrema,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble NCHOIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax W MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM HAy4yHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEUCTBUS (IIO3HABATENIbHBIC,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM! €ATEIbHOCTH.

Ilo3naBaTenbHbIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJoruueckne aeicTBUs:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUSA HpI/I OCBOCHHUH 3HaHHfII
pacKpblBaTh CMBICH XHUMHUYECKHX TOHSATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJ'[I/IBaTI) B3aUMOCBS3b C I[pyrI/IMI/I HOHHTI/I?[MI/I), HUCIIOJIB30BATh ITOHATUA OJIA O6”I7${CHGHI/I$I
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XUMHNYCCKHUX BCHIICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJ'[I/IBaTI) HquHHHO-CHGHCTBeHHBIC CBsA3HU
MEXy 00BEKTaMH U3YyU€HUs, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHaJIOFI/II/I), JCJIaTh BbIBO/JIbI 1 3aKJIFOYUYCHU S,

yMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHS (MPEAMETHBIE U METalpeAMETHEIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
xapaKTepmoBaTL CYIHCCTBGHHI)IG HpI/I3HaKI/I Hsyqaeme O6’beKTOB — XUMHUYCCKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHNS B U3YYa€MBIX IIPOLIECCAX U SABICHUSIX.
ba3zoBble nucciiegoBarebckue JeMcTBUA.

YMCHI/Ie HCIIOJIBb30BATh ITOCTABJICHHBIC BOHpOCI)I B KA4ECTBEC I/IHCprMeHTa II0O3HaHHuA, a
TakkKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIMOTE3bl MO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBACMBIX CY)KHGHHﬁ;

MpUOOpEeTEeHHE OMbITA MO IJIAHHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YUYEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO MPOTrHO3UPOBATH €TI0



pe3yibTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yJbTaTaM IpPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MpOeIaHHOM padoTe.
Pabora ¢ unopmanmeii:

yMEeHHE BbIOMpaTh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO PaA3TUYHBIX
BUZOB U (OPM MPEICTABICHUS, IMONy4aeMyl0 M3 Pa3HBIX HMCTOYHUKOB (HAyYHO-IOIMYJISIPHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble mocodus, pecypcel HHTepHeTa),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MPUMEHSTH Pa3InYHbIe METObI U 3aMIPOCHI [P MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS YU€OHBIX U MO3HABATEIbHBIX 33124
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BaHMS PA3THUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (QOpPMYy MpeACTaBICHUS
uHPOpPMALIMK U WUTIOCTPUPOBATH pEIIAaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHUE HCIOJb30BaTh M AHAIU3UPOBATH B Tpolecce yueOHOH W HMCCIeq0BaTENbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU MPOMBIIUICHHOCTH, CETLCKOT0 X03SIMCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBHUA:

YMEHHs 3a/laBaTh BONPOCHl (B Xoie auanora u (WIM) AUCKYCCHUHU) IO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEJIOKEHUS OTHOCHTEIBHO BBITOJHEHHS
peJIOKEHHON 3a1a4H;

YMEHHUSI TPEICTABIATh TOJXYYEHHBIC pPE3Yy/IbTaThl IM03HABATEIBHON JEATEILHOCTH B
YCTHBIX U MHUCbMEHHBIX TEKCTAX; JIeJaTh MPE3CHTALUIO PE3yIbTATOB BBIMOIHEHHS] XUMUUECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMbITa, Ja0OPaTOPHOM pPabOTHl MO HCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUN (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYpMBbI», KOOPJMHAIIU COBMECTHBIX JIEHCTBHM, ONpeesieHne KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSITENBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBaThb W MpPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JEWCTBUM INpU
BBIIMOJIHEHUH 33aHUN C y4€TOM IMOJIydyeHHMs HOBBIX 3HAaHMNH 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHE IOJIYYEHHOI'O PE3yNbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIIaracMble B YCIIOBUM 3aJaHUM.

HHPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mnpenMeTHBIX pe3yIbTATOB 10 OCBOCHUIO 00S3aTEIBHOTO COJIEP KaHMS,
YCTaHOBJICHHOTO JaHHOM (QenepanbHOil pabodeid TporpaMMoi, BBIIEISIOT: OCBOSHHBIC
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHsS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHOM o0nacTu «XUMHUS», BUIBI ACATEILHOCTH TO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIHSX.



K xonuy oOyuenust B 8 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

. pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKMX IIOHSTHUH: aToM, MOJIEKyJa,
XUMHYECKHM 3JEMEHT, IPOCTOE BEIIEeCTBO, CJOXKHOE BEIIECTBO, CMeCh (OIHOPOAHAA U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENbHAS aTOMHAsl M MOJIEKYJSIpHAs Macca, KOJIMYECTBO
BEIIECTBa, MOJIb, MOJIIpHAs Macca, MaccoBas JO0Jii XUMHUYECKOrO 3JEMEHTa B COCAMHEHUH,
MOJISIpHBI 00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHILATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl peakuus, KiaccuuKaius peaklMii: peaklud COSAUHEHHUs, PeaKIuu
pa3oXKEeHUs, PEaKUUu 3aMEIEHUs, peakluuu OoOMeHa, IK30- M SHAOTEPMHUECKUE PpPEaKIUH,
TEIUI0BOM A (eKT peakuuu, SAPo aToMa, MIEKTPOHHBIN CIOH aToMa, aTOMHas OpOuTaib, pagunyc
aToMa, XMMMUECKasl CBA3b, MOJSIpHAs U HEMOJSpHAs KOBAJEHTHAsl CBsI3b, MOHHAs CBA3b, MOH,
KaTHOH, aHWOH, PaCTBOP, MAacCOBasl J10JiA BeUIeCTBa (IIPOLIEHTHAs! KOHIICHTpAI[s) B pacTBOPE;

. WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHATUNH U IPUMEHATH
9TH MOHATHUS NPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

. UCTIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JUIS COCTaBJICHHS (DOpPMYJ BELIECTB H
YpaBHEHUU XUMHUYECKUX PEaKLUi;

. OIPEAEIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, IPUHAIC)KHOCT BEIIECTB K ONpeAeNEHHOMY
KJIacCy COoeAuHEHUW 1o ¢opMmysiaMm, BHA XUMHUYECKON CBs3M (KOBaJEHTHAs M HOHHAas) B
HEOPraHMYECKUX COCAMHEHUSX;

. packpeiBaTh  cmbici  [lepuommueckoro  3akona [, M. Menneneena:
JEMOHCTPUPOBATh MMOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHX 3JIEMEHTOB
OoT ux nosioxxkeHus B Ilepuonuueckoil cucteme, 3aKOHOB COXpPAaHEHUS MacChl BELECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOTaJIpo;

. ONKCBHIBATh M XapaKTepu3oBaTh TabmmuHyto (opmy Ileprogmueckoil CHCTEMBI
XUMHYECKHX SJIEMEHTOB: pazlinyaTh MOHATUS «TJlaBHAas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
umerotcs B tabmune «llepuoauueckas cucrema xuMmudeckux snementoB /. M. MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsf
A1pa, 0011ee YUCIIO0 JIEKTPOHOB U PacHpeieNieHHe UX MO JIEKTPOHHBIM CIIOSM);

. KJIaCCU(UIIMPOBATh XUMHYECKHE DJIEMEHTBbl, HEOpPraHMYEeCKHE BEIIECTBa,
XUMHUYECKHE peakluu (110 YMCIy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLUHU BELIECTB, MO TEMJIOBOMY
sdexry);

. XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBAa  BEILECTB
pPa3IUYHBIX KJIACCOB, TMOATBEpPXAAas ONUCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

. IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XUMUYECKHUX IIPEBPAILICHHUM B PA3JIMUHBIX YCIOBUIX;
. BBIYHCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPDHYIO MAacChl BEIIECTB,

MacCCOBYIO JIOJI0 XUMHUYECKOTO AJIeMEHTa 1Mo (opMylie COeAMHEHHSI, MACCOBYIO JIOJIO BEIECTBA
B PacTBOpE, MTPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIIHH;

. MPUMEHATh OCHOBHBIE OIEpPALUU MBICIUTEILHON NEATEIbHOCTH — aHaIu3 |
CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMAaTH3aInI0, KIAaCCH(UKAIINIO, BBISIBICHUE MPUYMHHO--
CJIEICTBEHHBIX CBSI3€M — JIJIsl U3yUEHUsI CBOMCTB BEILIECTB U XMMUYECKUX PEAKIU, €CTECTBEHHO-

HayyHble METOJbl IO3HAHMUS — HaAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPUMEHT
(peasbHBIN ¥ MBICIIEHHBIH );
. cleloBaTh IpaBWJIaM TMOJIb30BAHUS XMMHMUYECKON TMOCyq0oi U J1abopaTOpHBIM

o0opysoBaHueM, a TakKe TMpaBuiIaM oOOpalleHusT C BEIIeCTBAMH B COOTBETCTBUH C
HHCTPYKIUSAMH II0 BBIIIOJIHECHUIO .]'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IIO0 IIOJYYCHHUIO U
COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PAaCTBOPOB C
onpeAe€HHON MacCOBOM J0JIEM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJIUTH
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XUMHUYECKHE IKCIEPUMEHTHI 1O PACIO3HABAHHWIO PACTBOPOB IIETOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyC, (heHONPTaTCHH, METHIIOPAHK U JPYTHE).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

No | HaumeHoBaHue pa3ziesioB U TEM

KommyectBo yacos

DnekTpoHHbIe (IU(PPOBLIE)

IPOTPaMMBI Bcero | KonTponbHbie [IpakTuyeckue o0pa3zoBaTeNnbHbIE PECYPCHI
paboThl paboThl

Paznen 1 IlepBoHayajibHble XMMHYECKHE MOHATHS

1.1 | Ipeamer xumun 6 0 2 bubnuoreka [JOK
https://m.edso0.ru/7f41837c

1.2 | IlepBoHaYaIbHBbIe XHMHYECKHE MOHATHSA | 17 1 0 bubnmnoreka HOK
https://m.edso0.ru/7f41837c

Wroro no pazneny 21

Paznen 2 Kucaopoa. Bonopon

2.1 | Kucsiopon 5 0 1 bubmmnorexa LIOK
https://m.edsoo.ru/7f41837c

2.2 | Bonopon 3 0 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Wroro mo pazneny 8

Pa3nesa 3 Bopa. PacTBopsl

3.1 | Boxa u pacTBOpEI 7 1 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c

Hroro no paszneny 7

Pasznen 4 KosinyecTBeHHbIE OTHOIIEHUS] B XUMMHU

4.1 | KomnuecTBEHHBIE OTHOIICHUS B XMMUHU 5 0 0 bu6nuoreka [IOK
https://m.edsoo0.ru/7f41837c

Hroro no paszneny 5

Pa3nes S OcHOBHBIC KJIacChl HEOPTAaHMYECKHUX COeIHMHEHM I

5.1 | Okcuabl 1 0 0 bu6nuoreka [IOK
https://m.edsoo0.ru/7f41837c

5.2 | T'unpoxkcuabt 2 0 0 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

5.3 | AM(pOoTepHBIC OKCUABI U TUAPOKCHIBL. 1 0 0 bubmmoreka [JOK

12



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837c
5.4 | Kucnotsl 2 0 0 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
5.5 | Comun 2 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
5.6 | 'enernueckas CBsI3b MEKIY OCHOBHBIMHU 3 1 1 bubnmnorexka HOK
KJIaCCaMM HEOPraHMYECKHX COCTUHCHHIM https://m.edsoo.ru/7f41837c
Wroro no pazneny 11

Pasznen 6 Ctpoenue atoma. [lepuoanueckuii 3aKoH ¥ nepuoanyeckas cucrema xumuieckux 3j1eMeHToB /I. . MenaeseeBa(6 1)

6.1 | Ctpoenue atoma 1 0 0

6.2 | lepuoauyeckuii 3aKOH H 5 0 0 bu6nuoreka [JOK
NepHOIHYECKasi CHCTEMAa XHMHYECKHX https://m.edsoo.ru/7f41837c
j1emMeHTOB J[. . MeHnaeneeBa

Hroro no paszneny 6

Paszjnen 7 Ctpoenue BenecTBa. XuMHYECKasi CBA3b

7.1 | DneKTpPOOTPULIATENEHOCTh XUMHUUECKUX 1 0 0 bubmuoreka [JOK
9JIEMEHTOB. https://m.edsoo.ru/7f41837c

7.2 | KoBasieHTHas cBs3b. MIOHHAs CBS3b 1 0 0 bubmmoteka [IOK

https://m.edsoo.ru/7f41837c

7.3 | BaJIeHTHOCTD U CTEIIEHb OKHCIICHHUS. 1 0 0 bu6mmoteka [IOK
[IpaBuna onpeneneHus cTenexeil okuce- https://m.edsoo.ru/7f41837c
HUS DJIEMEHTOB

7.4 | OKMCIUTEILHO-BOCCTAHOBUTEILHEIC 1 0 0 bu6nuoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c

7.5 | Ctpoenue BemecTBa. XUMHYECKast CBI3b 2 1 0 bu6nuoreka [IOK

https://m.edsoo0.ru/7f41837c

Hroro no paszneny 6

PesepBHOE Bpemst 2

OO11ee KOIMYECTBO YaCcOB IO MPOTPAMME 68 4 \ 6
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVNTAHUPOBAHHUE

8 kirace
Ne Tema ypoka KoimuecTBo Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n 1acos H3y4eHUs o0pa3oBaTe/ibHbIE PeCypChl
Bcero | KonrpouabHbie | IlpakTuueckue
padoThI padoThI
1. | Beognsrii unctpykrax no Th. [Ipeamer xumumn. Ha ypoxke npenycmoTpeno
BCH_IeCTBa U X CBOMCTBA. HCIOJIB30BAHUE CICAYIOIINX TUIIOB
1 QJICKTPOHHBIX 06p330BaTCJ'H)HLIX
Matepuanos: "/[uarnoctuyeckas
pabota", "Uzobpaxenne umum Goro",
"Keiichl o pabote ¢ nHbopmaruei'.
2 MeToabl NO3HAHUSA B XUMHUH 1 bu6nuorexa [IOK
https://m.edso0.ru/7f41837c
3 | Ip. p. Nel.JTaBopaTopHOe 060pyAOBaHUE U 1 1 [Tudposas nadopatopus 1no
MIPUEMBI OOpAIICHUS] C HUM. XUMUU
4 | YucTele BElIeCTBA U CMECH. 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c
5 | Ip. p. Ne2. Ouncrka 3arpsi3HEHHOI 1 1 [udposas maboparopus 1o
TTOBAPEHHOM COJIH. XUMHH
6 | SBneHus puznyecKrue U XUMUYECKHE SIBICHUS 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0d37fa
7 | Atombl. Monekysnbl. oL 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0d2a6¢c
8 | BemecTBa MOJIEKYISIPHOTO U HEMOJICKYJIIPHOTO 1 Ha ypoxke npemxycMoTpeHo
CTpPOCHHUS. HCIIOJIB30BAHUE CICAYIOIINX TUIIOB
SJICKTPOHHBIX O6paSOBaTeHBHBIX
Matepuanos: "/luarnocruyeckas
pabora", "Nzo6paxkenne nwim Goro",
"Keiicel o pabote ¢ nHbopmanmen".
9 | IIpocTsie U CIOKHBIE BENIECTRA. 1 bu6mmoreka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2a6¢c

10 | XuMuueckue 3JIE€MEHTHI. bubnmoreka [JOK
https://m.edsoo.ru/ff0d2be8
11 | OTHOCHUTENIbHAS aTOMHAsI Macca. bubmmoreka [JOK
https://m.edsoo.ru/ff0d323c
12 | 3HaKu XMMUYECKUX IJIEMEHTOB. bubnuorexa [JOK
https://m.edsoo.ru/ff0d2be8
13 | 3aKoH IMOCTOSIHCTBA COCTaBa BEIECTB bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae
14 | Xumuueckue hopmyinbl. OTHOCUTETbHAS bubnnoreka [JOK
MOJICKYJISIpHAs Macca. https://m.edsoo.ru/ff0d323c
15 | Pacuérsl no xumuueckum Gopmynam bubnnoreka [JOK
https://m.edsoo.ru/ff0d350c
16 | BanentHocTh. CoCTaBICHUE XHMMHUYECKUX bubmuorexa [JOK
bopMyIT 110 BaJICHTHOCTH. https://m.edsoo.ru/ff0d2eae
17 | CocraBieHue XuMH4ecKux GopmMyi o bubnuoreka [IOK
BAJICHTHOCTH. https://m.edsoo.ru/ff0d3b88
18 | ATOMHO-MOJEKYISIPHOE YUECHHUE. Ha ypoke npexycmoTpeHo
HCIMOJIb30BAHUE CIIETYIONINX THUIIOB
SJICKTPOHHBIX O6pa30BaTeJ’ILHBIX
Matepuaios: "/luarnoctuyeckas
pabota", "U3o0pakenue miu Gporo",
"Keiicel o pabote ¢ nabopmarmei”.
19 | 3ak0H cCOXpaHEHHS MacChl BEIIECTB. Ha ypoke npeaycMoTpeHo
HCIOJIb30BAHUE CIIEIYIONINX TUIIOB
SJICKTPOHHBIX O6paSOBaTeHBHBIX
Matepuanos: "/luarnocTuyeckas
pabora", "N3zobpaxkenne wim Goto",
"Keiichl o pabote ¢ nHbopmarpei'.
20 | XuMmuueckue ypaBHEHHS. bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708
21 | Tunbl XUMHYECKUX PEAKIIHA. https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

22

IToBTOpEeHHE B 0000IIEHHE TTO TEME:
«[TepBoHaYaTHHBIC XHUMHUYECKUE TTOHSITHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

23 | KonrponwHas pabora Nel mo teme: bubmuorexa [JOK
«[lepBoHaYaIbHBIC XUMHYECKUE TIOHSTUS https://m.edsoo.ru/ff0d4290

24 | Kucnopon. [Tonyuenne. dusndeckue cBOHCTBA bubnuorexa [JOK
https://m.edsoo.ru/ff0d448e

25 | XuMHUYecKre CBOMCTBA U MPUMEHEHUE bubnunoreka [JOK

kucyiopoga. OKCHJIbI.

https://m.edsoo.ru/ff0d4614

26

IIp. p. Ne3. [TonyueHue Kuciaopoa U U3y4eHue
€ro CBOMCTB.

[Mudposast maboparopus 1Mo
XUMHUHU

27 | O30H. AJUIOTpPONHS KUCIOPOaa bubnuorexa [JOK
https://m.edsoo.ru/ff0d448e

28 | Bo3myx u ero cocras. bubnuorexa [JOK
https://m.edsoo.ru/ff0d448e

29 | Bomopon. I[Tonyuenue u ero pusnueckue bubnuotexa [JOK
CBOWCTBA. https://m.edsoo.ru/ff0d4dd0

30 | Xumudeckue CBOMCTBA , IPUMEHEHUE BOJIOPO/IA. bubnuotexa [JOK

https://m.edsoo.ru/ff0d4dd0

31 | Ip. p. Ned4. TlonyyeHue Bogopoia U U3y4yeHUE [Mudposas nadboparopust 1o
€ro CBOMCTB. XUMUHU
32 | Bona. bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40
33 | ®uznyeckue U XUMHUYECKHE CBONCTBA BOJIBI. bubnmnoreka [JOK
[TpumeHeHre BOIbI. https://m.edsoo.ru/ff0d5b40
34 | Boma — pactBopurens. PacTBopsi. bubnmnoreka [JOK
https://m.edsoo.ru/ff0d5b40
35 | MaccoBas 10711 paCTBOPEHHOT'O BEIIIECTBA. bubnmnoreka [JOK

https://m.edsoo.ru/ff0d5b40

36

IIp. p. NeS. [IpuroroBneHue pacTBOpPOB €
ONpeAeICHHON MacCOBOM 10JI€H PaCTBOPEHHOTO
BEIECTBA.

[Mudposas nadopaTopus 1no
XUMHUH
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

37

[ToBTOpEeHHE M 000OIIIEHUE TIO TEMaM:
«Kucnopon»,
«Bonopon», «Boxa. PactBopbi».

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

38

Konrponbnas padora Ne 2 mo Temam:
«Kucnopon»,
«Bonopon», «Boga. PactBopsD».

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

39 | Monb — enuHMIIA KOJIMYECTBA BemecTBa. Mo- bu6mmoreka [IOK
JsIpHAs Macca. https://m.edsoo.ru/ff0d542e
40 | BoruucieHus Mo XMUMUYECKUM ypaBHEHUSIM. bubnnoreka [JOK
https://m.edsoo.ru/ff0d542e
41 | 3akoH ABorajpo. MosipHbIil 00beM ra3os. bubnnoreka [JOK
https://m.edsoo.ru/ff0d542e
42 | OTHOCUTENbHAS INIOTHOCTH ra30B bubnuorexa [JOK
https://m.edsoo.ru/ff0d5b40
43 | OO6beMHbBIC OTHOIIICHHUS TA30B MPU XUMHUYECKUX bubnuotexa [JOK
peaKIusIx https://m.edsoo.ru/ff0d5b40
44 | Oxcupl bubnuotexa [JOK
https://m.edsoo.ru/ff0d664e
45 | T'mapoxcuasl. OCHOBaHUSA: bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e
46 | XuMHUYeCKHe CBOMCTBAa OCHOBAHMIA. bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e
47 | AmdoTepHbIe OKCUIBl U THAPOKCUBI. bubnnoreka [JOK
https://m.edsoo.ru/ff0d67ca
48 | Kucnotsl. https://m.edsoo.ru/ffOdfee2
49 | XuMH4YeCcKHe CBOMCTBA KUCIOT bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2
50 | Comnu bubmuoreka [JOK
https://m.edsoo.ru/00ad9474
51 | CoiicTBa coueit bubnmoreka [JOK

https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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Ha ypoxe npenycmotpeno
WCTIONIb30BaHME CIIEIYIOIINX TUIIOB
AJIEKTPOHHBIX 00Pa30BaTEIbHBIX
Matepuanos: "/luarnoctuyeckas
pabota", "U3zo0pakenue wiu Goro",
"Keiicel o pabote ¢ nHbopManmen".

I'eneTnueckas CBA3b MEXIy OCHOBHBIMM KJjlac- 1
CaMM HEOPTraHMYECKUX COECTMHEHUMN

53 | Ip. p. Neb. Pemienune sxcniepuMeHTaNbHbIX 3a/1a4 [Mudposas madopaTopus 1mo
XUMHH
54 | KontponbHas padota Ne3 no teme: «OCHOBHbBIE 1 bubnuorexa [JOK
KJIACChI HEOPTaHUYECKUX COETUHEHMI https://m.edsoo.ru/00ad9ela
55 | Knaccudukanuss XHMAYECKUX YJICMECHTOB. bubnuorexa [JOK
https://m.edsoo.ru/00ad9ffa
56 | I[lepuoamueckuii 3akon /. 1. Menneneena. bubnuorexa [JOK
[Tepuoauueckas TabIMIIa XUMHUYECKUX DIIEMEH- https://m.edsoo.ru/00ada52c
TOB .
57 | Ctpoenue aroma. M30Tomsl. bubnunoreka [JOK
https://m.edsoo.ru/00ada342
58 | PacnonosxeHue 3MeKTPOHOB MO SHEPTETHUECKUM bubnmnorexa [JOK
YPOBHSIM. https://m.edsoo.ru/00ada52c
59 | 3HayeHHe MepruoIUIECKOro 3aKOHA. bubnmnorexa [JOK
https://m.edsoo.ru/00ada96e
60 | [ToBTopenue u 0600meHNe 0 TeMe «CTpoeHune bubmuorexa [JOK
atoma. [lepuoanueckuii 3aKoH» https://m.edsoo.ru/00ada96e
61 | DneKkTpooTpUIIATETFHOCTh XUMHYECKUX bubmuorexa [JOK
DJIEMEHTOB. https://m.edsoo.ru/00adaab8
62 | KoBanenTtHas cBsi3b. lOHHAs CBS3b bubnuotexa [JOK
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
63 | BanenTtHOCTb U cTenenb okucienus. [Ipasuna bubnuorexa [JOK
OIIPEJICTICHNUS CTETICHEH OKMCIICHUS 3JIEMEHTOB https://m.edsoo.ru/00adae28
64 | OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bu6mmoreka [IOK
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https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00adb076

65 | IloBTopenue u 00OOIICHNE IO TEME: 1 bubnmoreka [JOK
«Ctpoenue BemiecTBa. XMMUYECKask CBA3b) https://m.edsoo.ru/00adb076

66 | KonrpombpHas pabora Ne 4 mo teme: 1 bubmmoreka [JOK
«CtpoeHnue BemiecTBa. XMMHUYECKask CBA3b) https://m.edsoo.ru/00adb486

67- | [loBTOpeHne Marepuasa o Kypcy XumMuu 8 2 bubnuorexa [JOK
68 | Kimacca. Pe3epBHbIe 4achl https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9ch?2

OO11ee KOJIMYECTBO YaCOB IO IMMPOTPAMME 68
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
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YYEBHO-METO/IUYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

1. Pynsutuc I'.E., ®enpaman @.I'. Xumus 8 knace. M.: «IIpocsemenne», 2020r.
Meroanueckas onbnuoreka: ['apa H.H. CoopHuk nporpamMmm 006pa3oBaTelIbHBIX YUPEIKICHUN
«Xumust» 8-9, 10-11 kmaccsl. M.: «IIpocBemenney, 2011r.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Pymsuruc I'.E., ®eapaman @.I". Metonnueckoe nmocodue st yuutens. — M.: [IpocBenienue,
2014.

2. I'apa H.H. Xumus. 3agaunuk ¢ noMmomHukoM. - M.: IIpocsemenune, 2014.

3. Xumus noypoussle miassl 8 kinacce no yueonuky Pynsuruc I'.E., @enpaman O.I'.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[udposas (komnbroTepHas) tadoparopus (LJI), mporpamMmHO-anmapaTHbIii KOMILIEKC,
JaTYMKOBAsi CUCTEMA — KOMIUIEKT y4eOHOro 000py10BaHMsl, BKIOYAIOLINI H3MEPUTEIbHBIH
010K, HHTEp(EiiC KOTOPOTrO MO3BOJISIET 00ECTIEYNBATH CB3b C IEPCOHATBLHBIM KOMITBIOTEPOM, U
Ha0Op AaTYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS Pa3InYHbIX (PU3NYECKUX BEJTUUUH.

JlaTuuk Temneparypsbl MJIaTUHOBBIN — IPOCTOM U HAACKHBIN JaTUUK, IPEHA3HAYEH [
M3MEpPEHUS TEMIIEPATyphl B BOJHBIX PacTBOpax U B Ia30BbIX cpenax. MiMeer pasinyHbii
nuana3oH usmepenuit ot —40 1o +180 °C. TexHnyeckue XxapakTepUCTUKU JaTYUKA yKa3aHbl B
MHCTPYKLMH I10 SKCIUTyaTal1u.

JlaTuuk Temnepatypbl TEpMOINIApHBIN MTpeIHa3HAYeH JUIsl U3MEPEHUS TeMIEpaTyp 10
9000C. Ucnoab3yeTcs pHU BHIIOIHEHNU pabOT, CBA3aHHBIX C U3MEPEHUEM TEMIIepaTyp
IJIAMEHH, TUIABJICHUS U Pa3JI0KEHUs BEIIECTB.

JlaT4MK ONTHYECKON TNIOTHOCTHU (KOJOPUMETP) — NpeAHAa3HAYEH I U3MEPEHUs
ONTUYECKOI MIOTHOCTH OKpAIlIEHHBIX PacTBOPOB. Mcrnonb3yercs npu u3yuyeHuu Tem
«PactBOpBI», «CKOPOCTH XMMUUYECKHUX PEAKLIMI», ONPEAEICHUN KOHIEHTPALlMN OKPAlIEHHBIX
MOHOB.

Hatuuk pH- npenHaszHaueH Juist ©3MepeHus Bo1opoHOro nokasarens (pH) BogHbIX
PacTBOPOB B Pa3IMYHBIX UCCIIEIOBAHUAX OOBEKTOB OKPYKAIOIIEH CpeIbl.

JlaTuuK 31EKTPONPOBOAHOCTH NIPEAHA3HAYUEH I U3MEPEHMSI YACIBbHOU
AJIEKTPONPOBOIHOCTH KHUIAKOCTEH, B TOM YHCJIE U BOAHBIX paCTBOPOB BellecTB. [IpumMensiercs
IIPU U3YYEHUH TEOPUH DIEKTPOJUTHUECKON AUCCOLUALNH, XapaKTEPUCTUK BOJHBIX PACTBOPOB

Muxkpockon undpoBoii npeJHa3HaYeH ISl U3y4eHHs] OPMbl KPUCTAIIIIOB U
HaOJII0IeHNUs 32 POCTOM KPHCTAJIIOB.
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