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OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IPEJJIMETA «XUMMUS»

Bxian yuebHoro npeaMera « XuMus» B IOCTHXKEHHUE TIeTieii OCHOBHOTO 00IIIero o0pa3oBaHus 00yCIOBIEH BO MHOTOM
3HAYCHHEM XHMUYECKOW HAayKU B TIO3HAHWW 3aKOHOB IPHUPOJBI, B Pa3BUTHH MPOU3BOAMTEIBHBIX CHJI OOIIECTBA U
CO37IaHUHU HOBOW 0a3bl MaTepUATHHOU KYIBTYPHI.

XWUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK PacHpOCTpaHMIIa CBOE BIUSHHE HA BCE OOJIACTH YEIOBEYECKOTO
CYIIECTBOBaHUS, 3a]1aJIa HOBOE BUJICHUE MUPA, CTajla HEOThEMJIEMbIM KOMITOHEHTOM MHUPOBOH KYJIbTYPBI, HEOOXOAHUMBIM
YCIIOBHEM XHU3HU OOIIecTBa: 3HAHME XMMHU CIYXXUT OCHOBOW Jiisi (pOPMHPOBAHHS MHPOBO33PEHHUS UEIOBEKA, €ro
MPEICTaBICHNH O MaTepHabHOM EIMHCTBE MHUPA; BAXHYIO POJIb UTPAIOT (popMHpyeMble XHUMHEH MpPEICTaBICHUSI O
B3aMIMOMPEBPAIICHUSAX 3HEPTUU U 00 JBONIONMU BEIIECTB B MPHUPOJIC; COBPEMEHHAsI XUMUS HAIpaBlicHa Ha PEIICHUC
rI00aIbHBIX IPO0JIEM YCTOHYHMBOTO Pa3BUTHS YEI0BEYECTBA — CHIPHEBOM, SHEPIeTUIECKOM, MUIIEBOM U SKOJIOTHYECKON
0e30macHOCTH, IPOOIIEM 37PaBOOXPAHCHHS.

B ycnoBusix BO3pacTaromiero 3Ha4C€HUS XUMHH B JKU3HU OOIIECTBA CYMIECTBEHHO MOBBICHIACH POJIb XUMHUYECKOTO
oOpa3oBanus. B maHe conupanu3alvyd OHO SIBIISICTCS OJHUM W3 YCJIOBUH (DOPMUPOBaHUS WHTEIUICKTA JIMYHOCTH M
TapMOHUYHOTO €€ pa3BUTHSL.

COBpEeMEHHOMY 4YEJIOBEKY XHMHWYECKHE 3HaHUS HEOOXOMUMBI i TPUOOPETeHUS OOIIEKYJIBTYPHOTO YpPOBHS,
MTO3BOJISAIONIETO YBEPEHHO TPYAUTHCS B COIIMYME W OTBETCTBEHHO yYaCTBOBATh B MHOTO00pa3HON XKM3HH 00OIIeCTBa, s
OCO3HAHUS BAXHOCTH Pa3yMHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M 370POBBIO APYTUX, K OKPYKAIOUIEH MPUPOITHOI
cpene, Ui TPAaMOTHOTO TIOBEACHHSI NPU HCIONBb30BAHUM PA3NUYHBIX MAaTEpPHATIOB M XUMHYECKUX BEILIECTB B
MOBCEAHEBHON XKH3HHU.

Xumuueckoe 00pa3oBaHHe B OCHOBHOMW IITKOJIE SBJISETCS 0a30BBIM MO0 OTHOIICHUIO K CHCTEME OOIIEr0 XUMUIESCKOTO
oOpazoBanus. [lo3TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pEAU3yeT MPHUCYIIHE OOIIEeMy XUMUYECKOMY
00pa30BaHUIO KITIOYEBBIC IICHHOCTH, KOTOPBIE OTPaXKAIOT TOCYAApCTBEHHBIC, OOIISCTBCHHBIC W WHAWBHIYaJIbHBIC
MOTPEOHOCTH. DTUM ONPEACIIACTCS CYIIHOCTh OOIINEH CTpaTerud OOYYCHHS, BOCIIUTAHHUS U PA3BUTHS OOYYaIOIIMXCS
CpeICTBaMH Y4eOHOTO TpeaMeTa «XUMUS.

Wzydenue npeamera: 1) cnocoOCTBYET peau3aiuil BO3MOXKHOCTEH I CaMOPa3BUTHS U ()OPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 00IIel 1 PYHKIIMOHAILHON IPaMOTHOCTH; 2) BHOCUT BKJIAJ B (OPMUPOBAHNE MBIIUICHHUS U TBOPYECKHIX
CIIOCOOHOCTEW TOAPOCTKOB, HABBIKOB WX CAMOCTOSTENBHON y4eOHON MAesTeThbHOCTH, JKCIEPUMEHTAIBHBIX U
HCCIIeIOBATEIBCKUX YMEHUH, HEOOXOUMBIX KaK B TIOBCETHEBHOW JKM3HHU, TaK U B MPO(PECCHOHATLHON NEATEIBHOCTH; 3)
3HAKOMHT CO CHECIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJBIBACT OCHOBBI IIEJIOCTHOTO B3TJISAA HA SIUHCTBO MPUPOJIBI U
YeJIoBeKa, SBIISETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHMH E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH TOAPOCTKOB; 4)
cnoco0cTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY,
BHOCHT CBOM BKJIaJ] B 9KOJIOTHUECKOE 00pa30BaHUE HIKOIFHUKOB.

HazBanHble HampaBieHWST B OOYYECHHUHM XMMHUHU OO0CCIEUMBAIOTCS CHEIM(PUKON COJEpKAaHUS TPEeIMeTa, KOTOPBIH
SIBIISICTCS TIEIaTOTMUECKHU aIalITUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKHM XMMHU Ha ONPEICIIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuy OCHOBHOHM IITKOJNBI OPHEHTHPOBAaH HAa OCBOCHHE OOYYAIOMIMMHUCS OCHOB HEOPTaHWYECKOW XUMHUH U
HEKOTOPBIX IMOHATHI U CBEICHUI 00 OTACIHHBIX 00BEKTaX OPraHMYECKON XUMHH.

CrtpyKkTypa coliep:kaHus mpeaMeTa CopMUpOBaHa HA OCHOBE CHCTEMHOI'O MOJAX0oAa K ero m3ydeHuto. ComepikaHue
CKJIQ/IBIBAETCSA U3 CHCTEMBI IOHATHI 0 XUMHUECKOM DJIIEMEHTE M BEIIECTBE M CUCTEMBI MMOHITHIA O XUMHUYECKON peaKIny.
O6e 3TH cHCTeMBI CTPYKTYPHO OPraHU30BaHBl 10 MPUHIUITY TIOCIEIOBATEIHHOTO DPAa3BUTHA 3HAHWH HAa OCHOBE
TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,
ypoBHa Ilepuoanueckoro 3akona JI. 1. MeHeneeBa KaKk OCHOBHOI'O 3aKOHa XMMHM, YUEHHS O CTPOCHHHM aToMa U
XUMUYECKON CBS3M, TPEICTABICHUN 00 DIICKTPOJMTHYECKON AMCCOIMAIMN BEIIECTB B pacTBOpax. TeopeTmdeckue
3HaHUS PACCMATPHUBAIOTCS HAa OCHOBE OMIHMPUYCCKH TIIOJIYICHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS
MOCJIE/IOBATENILHO OT OJHOTO YPOBHS K JPYroMy, BBITIONHSS (YHKIMH OOBSCHCHUS W MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEH MPAKTUIECKOTO IPUMEHEHHS U TIOJTYYCHHUS N3YIaeMbIX BEIIECTB.

Takast opraHuzalMs CcOAEpKaHUS Kypca CIIOCOOCTBYET IMPEACTABICHUI0 XHMHUYECKOW COCTaBISIIOIICH HayYHOH
KapTHHBl MHpa B JIOTUKE €€ CHCTEeMHOW Hpuponabl. TeM caMbiM 00ecreunBacTCsi BO3MOKHOCTH (DOPMHPOBAaHUS Yy
00yJaroLMXCs IEHHOCTHOIO OTHOLIEHUS! K HAyYHOMY 3HAaHHMIO M METoJaM I03HaHUA B Hayke. BaxHO Taxke 3aMETUTD,



YTO OCBOCHHUE COACPKAHUS Kypca IMIPOUCXOIUT ¢ MPUBJICUCHUEM 3HAHUN U3 paHee M3yUYCHHBIX KypcoB: «OKpY KaroITii
mupy», «buonorus. 5—7 knacce» U «Pu3nka. 7 KIaccy.

HEJIN U3YYEHUSA YYEBHOI'O INTPEJMETA «XUMMUS»

K HampaBneHHIO MEepBOCTENCHHON 3HAYMMOCTH TPHU pealn3aliid 00pa30BaTENLHBIX (PYHKIUH mpeaMera «XUMHEH
TPaJAUIIMOHHO OTHOCAT (POPMHUPOBAHHE 3HAHUH OCHOB XUMHYECKON HayKH Kak 0071acTH COBPEMEHHOTO €CTeCTBO3HAHMA,
MPAKTHYECKOH IEeATEIHPHOCTH YeIOBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3aa4a rpeaMeTa COCTOUT
B (OpPMUPOBAHWUU CHUCTEMbl XMMHUYECKMX 3HAHUA — BaKHEHIHMX (PAKTOB, MOHSATHHA, 3aKOHOB W TEOPETUYECKHX
TOJIOKEHUH, JTOCTYIHBIX OOOOMICHUIT MHPOBO33PEHUYECKOTO XapaKTepa, SI3blka HAyKH, 3HAHWH O HAyYHBIX METOAAx
W3yUYCHHS BEIIECTB M XMMHUYECKUX PEaKIMH, a Takke B POPMUPOBAHUHN U PA3BUTUU YMEHUHN H CIIOCOOOB JICSITENBHOCTH,
CBSI3aHHBIX C IUTAHUPOBaHUEM, HAOJIOJICHUEM W TMPOBEJCHHEM XUMHUYCCKOTO JKCIEPUMEHTA, COOIIOJCHUEM TpPaBHI
0e30macHOro 0OpalIeHus ¢ BEIECTBAMHU B ITOBCEHEBHOW JKU3HU.

Hapsiny ¢ atum nenu n3ydeHus mpeaMeTa B IporpaMMe YTOUYHEHBI U CKOPPEKTHPOBAHEI C YIETOM HOBBIX IPUOPUTETOB
B CHCTEME OCHOBHOTO 00mIero oopasoBanus. Cerogns B 00pa3oBaHHU 0CO00 3HAYMMOM MPU3HAETCS HAINIPABICHHOCTh
oOydJeHHUs Ha Pa3BUTHEC M CaAMOPa3BUTHE JUYHOCTH, (OPMUPOBAHHE €€ MHTEIUICKTa W 00Ied KyabTypbl. OOydeHue
YMEHHIO YYUTBCS M MPOJOJDKATh CBOE 00pa30BaHHE CAMOCTOSTEIBHO CTAHOBUTCS OJHOW M3 Ba)KHEHIIMX (DYHKIIMH
Y4EeOHBIX MPEAMETOB.

B B34 ¢ 3THM TIpU M3YUCHUH MIPEMETA B OCHOBHOI IIKOJIC JOMHUHUPYIOIIEE 3HAYCHNE MTPHOOPEITH TaKUe [IENH, KaK:

GbopMHUpOBaHHE HMHTE/UICKTYaJbHO pAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO, COTPYAHHYECTRBY,
CaMOCTOSITEIIPHOMY MPHUHSATHIO PEIICHUH, CTOCOOHOH aJanTHPOBATHCS K OBICTPO MEHSIFOIIUMCS YCIOBUAM JKU3HH;

HAMpPaBICHHOCTh OOYUYCHHS HAa CHUCTEMATHUYECKOE MPHOOIICHHE YYaIlMXCS K CaMOCTOSTEIbHOW MO3HABATEIBHOM
JESATeIbHOCTH, HAyYHBIM METO/[aM TTO3HAHHSI, POPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

obecrieyeHne YCIIOBHMA, CMOCOOCTBYIONIUX MPUOOPETCHUIO OOYYAIONUMUCS OIBITAa Pa3HOOOPAa3HOM MesATEIBHOCTH,
MO3HAHUS U CAMOTIO3HAHMUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHITH), UMEIONIHX YHUBEPCANBHOE 3HAUCHHUE JIJISt
Pa3IHYHbIX BUIOB JICATCILHOCTH,

(hOopMHUpPOBAaHUE YMEHHUI OOBSICHATH M OIICHUBATH SBJICHUS OKPY)KAIOIIETO MHpa HAa OCHOBAHWU 3HAHWUN W ONBITA,
MOJYYCHHBIX MTPU U3YUCHUU XUMUH;

(dbopMupoBaHHe y OOydYaroOMMXCsS TYMAaHUCTUYECKUX OTHONICHHM, MOHUMAHHS IIEHHOCTH XMMHYCCKHX 3HAHUI s
BBIPAOOTKH KOJOTHIESCKH IIeTICCO00PA3HOTO MOBEICHHS B OBITY U TPYAOBOU IEATCILHOCTH B IIEJSIX COXPAHCHHS CBOETO
30POBbSI U OKPYIKAIOIICH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO M CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS
00IIIeYeTIOBEUEeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGHIS M HAMPABICHHOCTH MabHEHIIEro
o0OyueHusl.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUs» B YYEBHOM IIVIAHE.

B cootserctBrn ®I'OC OO0 xumus SBISIeTCS 0053aTEIBHBIM MPEIMETOM Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs.
Y4eOHBIM IJIAHOM Ha M3YYCHHE XMMHH B 8 Kjacce OTBOAUTCS 68 dacoB, 29aca B HeIer0. B CBsA3M ¢ mepexomoM Ha
MATUIHEBHYIO pabOuyI0 HEEI0, Ha OCHOBaHUHM , B 9 Kitacce OTBOUTCs 68 4acoB, 24aca B HEJICIO.

COJAEP)KAHUE YYEBHOI'O IPEAMETA 8 kiacc.

IlepBoHayabHbIE XUMHUYECKHE TOHSTUS

IIpenmer xumuu. Ponbs xuMuu B ku3HM uyenoBeka. Tena u BemjecTBa. dusnueckue cBOCTBA BellecTB. Arperatnoe
cocTosiHUE BellecTB. [IoHATHE 0 METONax MO3HAHUA B XUMUHU. XHUMHUSA B CHUCTeME HayK. UHCThIE BEIIECTBA U CMECH.
Crioco0bl pa3aeiieHns CMece.

ATOMBI ¥ MOJNEKYJbl. XUMHUYECKHUE 3JeMEHThl. CHUMBOJBI XUMUYECKUX 3J€MEHTOB. [IpocThie U CIIOKHBIC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckass (opmyia. BaleHTHOCTP aTOMOB XHMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHas aToMHasg macca. OTHOCHTENbHAsT MOJIEKYyNsApHas macca. MaccoBas H0Jds XUMHYECKOTO 3JIEMEHTa B
COEJTMHCHUH.



Ou3nvecKkre U XUMHYECKHe SIBICHUS. XUMUYECKass peakius U e€ MpU3HAKWA. 3aKOH COXPAHEHWS MacChl BEIIECTB.
Xumuyeckue ypaBHeHus. Kitaccuukanus XUMAYECKUX peakiuii (COSAMHEHUS, pa3I0kKeHHs, 3aMEIICHHS, OOMEHa).

XUMHYECKHUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUIECKOM ITOCYA0H, C TIPaBIIIAMH padOTHI B Ja00OpaTOPUHU U IpHEMaMHU
oOparieHus ¢ 1a00paTOpHBIM 000pYIOBAaHHEM; H3YUCHHE 1 ONMCAHUE (PU3UUECCKUX CBOMCTB 00Pa3II0B HEOPTaHUIECKHUX
BelecTB;, HaOmrogeHue (U3MYecKuX (ITUTaBIICHWE BOCKA, TasHHUE JIbJa, pacCTHpaHHE caxapa B CTYIKe, KHUIICHUE W
KOHJCHCAIMSI BOJABI) M XUMHUYECKHX (TOpEeHHE CBeuYHd, NMPOKaIMBAHWE MEIHOW MPOBOJIOKH, B3aWMOJIEHCTBHE Mella C
KHCIIOTOM) SIBJICHHUN, HAONIONEHNE W ONMHCaHWE NMPHU3HAKOB NMPOTEKaHWs XMMHUYECKHX peakuuil (pa3ioKeHrue caxapa,
B3aMIMOJICHCTBUE CEPHON KHCIOTHI C XJOPUIOM Oapusi, pasznmoxkeHue rtuapokcuaa wmemu(Il) mpu HarpeBanuw,
B3aUMOJICHCTBHE JKelle3a ¢ pacTBopoM coiu Meau(1l)); m3ydenune crmocoOoB pasesieHus cMecei (C TOMOIIBI0 MarHuTa,
(¢unpTpOBaHME, BRIIAPUBAHNE, TUCTHUILISAINS, XpoMaTorpadus), MpoBeIcHNEe OYUCTKH MTOBApEHHON cony; HaOIIoIeHne
M OIMCAaHUE PE3yJhTaTOB MPOBEACHUS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3IaHHE MOJIeNeh
MOJICKYJI (ITApOCTEPKHEBHIX ).

BaskHeiilue npeacTaBuTe M HEOPraHUYECKUX BEIeCTB

Bosnyx — cmech razos. CoctaB Bo3nyxa. Kucnopox — sneMeHT u nmpocToe BemecTtBo. HaxoxneHnue xucnopona B
npupoe, GU3MUECKUe W XUMHUYCCKHEe cBoicTBa (peakiuu ropenus). Oxcuzsl. [Ipumenenue kuciaopoga. CriocoObl
MOJYYEHHs KHCIOpoAaa B 1a00opaTopuu U MpoMBIIUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoze. O30H — ajuioTporHast
MOIU(HUKALUS KACIOPOA.

TemnoBoit 3(h(GeKT XUMUYECKOW peakiuy, TEPMOXMMHUYCCKHUE YpPaBHEHUS, DK30- M SHIAOTCPMHUECKHE PEAKITHH.
TomnuBo: yrons u MeTaH. 3arps3HeHHE BO3/AyXa, YCHJICHHE MAPHUKOBOTO 3 (deKTa, pa3pylIeHue 030HOBOTO CIIOSI.

Bopopon — snemeHT u mpoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupoae, prusniyeckne 1 XuMHUYeCcKHe CBOIMCTBA,
MIPUMEHEHHE, CIIOCO0BI oTy4YeHus1. KucimoTs! u comm.

Komnuectso BeuiectBa. Momnb. Monsiprast Mmacca. 3akoH ABoraapo. MosipHbIi 00bEM razoB. PacdéTsl Mo XMMHYeCKUM
YPaBHEHUSIM.

®dusuyeckre cBoMcTBa BOJAbl. Boja kak pactBoputenb. PacTBophl. HachillieHHbIE M HEHACBHIILIEHHBIE PAaCTBOPHI.
PacTBOopuMoOCTh BemecTB B Bozie.MaccoBast 07 BEIIECTBA B pacTBOpe. XUMHUYECKUE cBOMCTBA BoAbl. OcHOBaHUA. Ponb
pacTBOpOB B MPHUPOAE U B JKU3HHU uenoBeka. KpyroBopoT Boasl B mpupojie. 3arps3HeHne MpupoAHbIX Bog. OxpaHa u
OYHCTKA MPUPOJHBIX BOI.

Knaccugpukanus neopranmdeckux coenuHennil. Okenapl. Knaccugukanms okcuaoB: coieodpasyromie (OCHOBHBIEC,
KHCJIOTHBIE, aMmdoTepHble) u HeconeoOpasytomue. HomeHkmaTtypa OKCHOOB (MEXIyHApoAHAs W TpUBUAIBHAS).
®u3nyecKre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [loiryueHne OKCHI0B.

OcnoBanms. Knaccudukauusi ocHOBaHHWil: IIENOYM M HEPACTBOPHMBIE OCHOBaHMSA. HoOMEHKIaTypa OCHOBaHWI
(MexmyHapoaHas v TpuBUaibHasH). PU3NUECKUEe U XUMHYECKHIE CBOWCTBA OCHOBAHUH.

ITonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukamms xucnor. HoMeHknaTypa KUCIOT (MEXIyHapoiHas W TpuBHaibHas). Dusmueckue u
XUMUYECKUeE CBOIcTBa KucioT. Psan aktuBHoctu metawioB H. H. Bekeroa. [lonyuenue kucmnor.

Comn. HomenkmnaTtypa coneid (MeXIyHapomHas W TpuUBHAibHas). DU3MUECKHE M XUMUYECKHE CBOHCTBA COJICH.
[Tonmyuenue conel.

T'eneTndeckas CBSA3b MEXIy KIacCaMi HEOPTaHUUYECKUX COCIUHEHUN.

XHUMUYECKHH SKCIIEPUMEHT: KaueCTBEHHOE OIPEIENIEHHE COIEPKaHusI KUCIOPO/Ia B BO3IyXe; TIOTyYeHHUE, COONpaHue,
pacro3HaBaHWE W U3yYEHHUE CBOICTB KHUCIOPOJa; HAOIOJICHHE B3aUMOJCHCTBUS BEIISCTB C KUCIOPOJOM U YCIOBHUS
BO3HUKHOBEHUSI U MPEKpalieHus ropeHus (moxapa); 03HaKOMIICHHE C 00pa3laMu OKCHIOB M ONHCAaHUE WX CBOWCTB;
mosrydeHne, coOupaHue, pacro3HaBaHWE W U3yYEHHE CBOWCTB BoIOpona (TOpeHHe); B3aMMOEHCTBHE BOIOpPOAA C
okcumoM Meau(Il) (BO3MOXKHO HCIONB30BaHKE BUIACOMATEPUANIOB); HaOIItO/IeHHEe 00pa3IoB BEIISCTB KOJIMYECTBOM |
MOJIb; HCCJICIOBAHHE OCOOCHHOCTEH paCTBOPEHUS BEIIESCTB C Pa3IMYHON PaCTBOPUMOCTBIO; IPUTOTOBJIICHUE PACTBOPOB
C OIpeAcnEéHHON MaccoBOH MO pacTBOPEHHOTO BEIIECTBA, B3aWUMOACHCTBHE BOILI C METAIaMU (HATPHUEM H
KaJbIueM) (BO3MOXKHO HCIIONL30BAHUE BUICOMATEPHAIIOB); ONpECIIiCHUE PACTBOPOB KHUCIOT U MIEJIOUYEH C MOMOIIBIO
WHAWKATOPOB; HCCICAOBAaHUE OOpa3lOB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB; HAONIOJCHUE W3MEHEHUS
OKpacKH WHAMKATOPOB B PAacTBOpax KHCIOT W IIENoYel; m3ydeHue B3ammojeiicteus okcuaa meau(Il) ¢ pactBopom
CEpHOMU KUCIIOTHI, KUCJIOT C METaJIaMU, pEaKIIMM HEUTpau3aliy; MOTy4YeHIEe HEPACTBOPUMBIX OCHOBAHHM, BEITECHECHHE



OJTHOTO MeTajula PYyTMM M3 PacTBOpa COJH; pPElIeHHe SKCIIEPHUMEHTANTBbHBIX 33/7ad Mo TeMe «BakHewinne Kiacchl
HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoguyeckuii 3akoH u Ilepuognueckas cucrema xumMuuyeckux 3jiaemeHToB JI. U. MenneneeBa. CTtpoeHue
aToMoB. XuMnueckas cBsizb. OKUCINTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[TepBbie MOMBITKN KIACCU(PHUKAIIMA XUMUIECKUX AIIEMEHTOB. [IoOHATHE 0 TPYIIaX CXOMHBIX JIEMEHTOB (IICIIOUHBIC H
MIETIOYHO3EMEIIbHBIC METaJUIbl, TAJIOTCHbI, HHEPTHBIC T'a3bl). DJIEMEHTHI, KOTOphlE 00pa3yloT aM(pOTEPHBIE OKCHIIBI U
THUIPOKCH/IBL.

ITepuoanueckuii 3akoH. [lepuoandeckas cuctema xumuueckux snemenToB J. Y. MenaeneeBa. Kopotkonepuonnas u
JHHOTIeproaHas Gopmel [lepromndaeckoit cuctemMsl xuMuaeckux anemMerToB J1. M. MenneneeBa. [leprnoapl ¥ TpyIImGL.
DuU3NIECKHil CMBICT TOPAIKOBOTO HOMEpa, HOMEPOB MEePHOa U TPYIITHI SJI€MEHTa.

Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tombl. DnekTpoHbl. CTpOSHUE AIEKTPOHHBIX 000I0YEK aTOMOB ITEPBBIX
20 xumMugeckux 35eMeHnToB [lepuomndeckoit cucremsr Jl. M. MeHneneeBa. XapakTepruCcTHKa XUMUYIECKOTO JIEMEHTA 10
ero nonoxxeHuto B Ilepuoanueckoit cucreme J[. 1. Meneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PAJNyCa aTOMOB XUMUYCCKHUX SJIEMEHTOB, METANIMYECKUX U HEMETANTMYECKUX CBONCTB
o rpymnmnam u nepuoaam. 3adenne [lepuoanueckoro 3axona u llepronnyeckoit CHCTEMbI XUMHUYECKHUX 3JIEMEHTOB JIJIS
pa3BUTHUSA HayKH U npakTuku. J{. 1. MenneneeB — y4€HbIN U rpaskJaHUH.

Xumudeckass cBsi3b. KoBasneHTHas (MONsSpHAs M HEMOJSPHAs) CBs3b. OJIEKTPOOTPUIATEILHOCTh XHUMHUYECKUX
3J1eMEHTOB. MIOHHas CBSI3b.

Crenenb okxucinenus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. lIpornecchl OKHUCIEHHS W BOCCTaHOBJICHUS.
OKHCIIUTETN U BOCCTAHOBUTEIIH.

XHUMHUYECKHH AKCIIEPUMEHT: W3yUeHHE 00pas3IloB BEIIECTB METAJUIOB M HEMETAJUIOB; B3aMMOJEHCTBHE THAPOKCHIA
LMHKa C pPAacTBOpaMU KHUCIOT U IIEJIoYed; MPOBEICHUE OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEIILHBIX PEaKIUi (TOpEHUE, PEaKIIMK PA3JIOKECHUS, COCAMHCHU ).

Me:knpeaMeTHbIE CBSI3H

Peanu3zarus MexnpeMETHBIX CBS3EH MPU M3YYCHUHM XMMUU B 8 KJIacce OCYIIECTBIICTCS Yepe3 MCIIOb30BAaHUE KaK
OOIIMX eCTECTBCHHO-HAYYHBIX TOHATHUH, TaK W TOHATUH, SBJISIOMIUXCS CHUCTEMHBIMU JUISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYIHOTO IUKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIC MTOHSTUS: HAYYHBIH (PaKT, TUTIOTE3a, TSOPHs, 3aKOH, aHaJIN3, CUHTE3, KIIaCCU(PUKAITHUS,
MEPUOANYHOCTh, HAOJFOICHUE, SKCIICPUMEHT, MOACITUPOBaHIE, U3MEPECHUE, MOJICITh, SIBIICHUE.

Owu3nka: MaTepus, aToM, JIEKTPOH, NMPOTOH, HEHUTPOH, HMOH, HYKJIWJ, HW30TOIbI, PaJHOAKTHBHOCThH, MOJCKYIIA,
ANIEKTPUIECKHIA 3apsi]l, BEIIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, (PU3MUECKUE BETHUHNHBI, CTUHUIIBI
M3MEpEHHsI, KOCMOC, TUIAHETHI, 3831161, CoTHIIE.

buonorus: porocunres, nprxanue, 6mnocdepa.

l'eorpadus: armocdepa, rumpocdepa, MHHEPANbl, TOPHBIC MOPOABI, MOJE3HBIC HCKOMAEMBbIC, TOILTUBO, BOJHBIC

pecypchL.

IHNJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

Wzydyenne xumuu B 8-9 kilaccax HampaBJICHO Ha JOCTIDKEHUE OOYYAIOIIUMUCS JIMYHOCTHBIX, METAIPEIMETHBIX U
MPEeIMETHBIX PE3yIbTATOB OCBOEHUS YI€OHOTO MTpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yIbTAThl OCBOCHHS MPOTPAMMbI OCHOBHOTO 00IIero o0pa3oBaHMsl JOCTHTAIOTCS B XOJ€ OOYYCHUS
XUMHH B CIIMHCTBE y4eOHONW M BOCIHTATEILHOW AEATESIBHOCTH OpraHu3alid B COOTBETCTBHU C TPaTUIIMOHHBIMU
POCCHHCKMMH COIMOKYJIbTYPHBIMUA U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, MIPUHATHIMHA B OOIIECTBE MPaBUIAMU H
HOpPMaMU TIOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLUAIN3AIMH 00YIarOITHXCSI.

JIM4HOCTHBIE Pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IlaTpuOTHYECKOr0 BOCIIMTAHUS

1) IEHHOCTHOTO OTHOLIECHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYIHOMY HACIICIHIO, TOHMMAHHSI



3HAYCHUS] XUMHUYECKON HAYKH B )KU3HH COBPEMEHHOTO 00IIeCcTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHPOPMAIIUEH 0
MEPEIOBBIX JOCTIKCHUSAX M OTKPHITHSAX MUPOBOH U OTCUECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 yCTpoiCcTBE MUpa B 00IIIeCTBa;

I'paxnaHckoro BOCHUTAHUS

2) mpeacTaBieHHMs O CONMAIbHBIX HOpPMAax HM IpaBWiIaX MEKJINYHOCTHBIX OTHOIIEHHH B  KOJUICKTHBE,
KOMMYHHUKATHBHON KOMIICTCHTHOCTH B OOIIIECTBEHHO MOJIC3HOW, Y4eOHO-HUCCIIEIOBATECIBCKOM, TBOPUSCKON U IPYTUX
BUJAX JIEATENLHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JEATENBHOCTH IPH BBHINOJHEHHNA Y4YeOHBIX,
MMO3HABATENbHBIX 33/1a4, BBITIOJTHEHWH XHMHYECKHX DSKCIIEPIMEHTOB, CO3JAHWU YYEOHBIX NPOEKTOB, CTPEMIIECHHUS K
B3aVIMONIOHMMAHUI0 W B3aWMOIIOMOINM B TPOIECCe 3TOH y4eOHOH MeATEeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBEICHWE W TIOCTYNKM CBOMX TOBapHIEH C IMO3WIMM HPAaBCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MIO3HAHMUS

3) MHPOBO33pPEHUYECCKUX TPEACTABICHUN O BENIECTBE W XMMHYECKON PEAKIIMH, COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH M COCTABIIAIONINX OCHOBY JIJISI HOHUMAHMSI CYIIIHOCTH HAYIHOW KapTHHBI MUPA; TIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOBI, B3aUMOCBS3SIX YEJIOBEKa ¢ MPUPOIHON CPEJIOH, O POJIM XUMUU B
MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAlpaBJICHHBIX HA IOJYyYEHHE HOBBIX 3HAHUM IO XHMHH, HEOOXOIMUMBIX IS
00BsICHEHHS HAOIIOJACMBIX TIPOIECCOB U SIBJIICHUH;

5) mo3HaBaTebHOMN, HHOOPMAIIMOHHON M YUTATEIBCKOM KYIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPAaBOYHOH JIUTEPATYpPOH, MOCTYIHBIMH TEXHHYCCKUMH CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHIi;

6) wHTepeca K OOYYCHHIO WM IMO3HAHMIO, JIO003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM00Opa30BaHHMIO,
MIPOCKTHOW M HCCJIENOBATEIHCKON IEATEIHPHOCTH, K OCO3HAHHOMY BHIOOPY HANpaBJICHHOCTH M YPOBHSA OOy4YEHHUS B
JTanbHEHIIIEM;

DopMHUPOBAHNS KYJILTYPHI 310POBbA

7) oco3HaHMS [EHHOCTH KU3HH, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 37I0pPOBBI 00pa3
JKU3HH, OCO3HAHUS TIOCJIEACTBUI U HENPUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHHUS alIKOTOJIsI, HAPKOTUKOB, KypeHHUs),
HEOOXOAMMOCTH COOJIOICHUS TIPABMIT 0€30MTACHOCTH MPH OOPAIICHUH ¢ XMMHYECCKIMH BEIIeCTBaMH B OBITY U peaIbHOM
KU3HU;

Tpynosoro BocniuTaHust

8)  umHTepeca K IPAKTHYCCKOMY H3y4EHHUIO podecCHii i Tpya pa3IndaHOro Pojia, yBaKeHHE K TPYAY U pe3ysibTatam
TPYAOBOH NIESATETBHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMEHEHUS MIPEIMETHBIX 3HAHUN 10 XMMHUH, OCO3HAHHOTO BBEIOOpa
WHAWBUAYaTBHON TPACKTOPUH MIPOAOIDKEHUS 00pa30BaHuUs C YUETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCHEeNTHON MPpo(eCcCHOHANBHOMN AESTEIBHOCTH U Pa3BUTHS HEOOXOAUMBIX
YMEHHI1; TOTOBHOCTh alallTUPOBATHCS B MPO(ECCHOHANBHON CPEAE;

IKO0J0INIeCKOr0 BOCIUTAHUS

9) sKONOrMYECKH 11eIeCO00PA3HOTO OTHOIICHHS K TPHPOJIEC KaK HMCTOYHHKY JKM3HH Ha 3emie, OCHOBE €€
CYIIECTBOBAHUS, MOHUMAHHS IICHHOCTH 3J0POBOTO M 0€30MacHOro o0pa3a >KU3HM, OTBETCTBEHHOI'O OTHOIICHHS K
COOCTBEHHOMY (PH3MUECKOMY U TICHXUYECKOMY 3JIOPOBBIO, OCO3HAHHS IIEHHOCTU COOJFOICHUS TpaBUi 0E30MacHOTO
MOBEJICHUS IPU pabOTe C BELICCTBAMH, a TAK)KE B CUTyalMsIX, YIPOKAIOLIUX 3[0OPOBBIO M KH3HH JIIOJCH;

10) crocoGHOCTH MPUMEHSTH 3HAHWS, MOJTydYaeMble TPH HM3yYEHHH XMMHH, JUIs PEIICHUs 3a/1ad, CBS3aHHBIX C
OKpY>KaroIeH PUPOTHON CPEI0i, TOBBIIIICHUS YPOBHS 3KOJOTHYECKON KYJIbTYPhl, 0CO3HAHUS TI00ABHOTO XapaKkTepa
AKOJIOTHYECKUX MPOOIIEM U ITyTel UX PEIICHUS MMOCPEICTBOM METO0B XHMHUU;

11) 5K0I0rMYECKOr0 MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS HMM B TI03HABATEIBHON, KOMMYHHKATHBHOM |
COIIMATIHbHON MPaKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocTaBe MCTAIIPCAMETHBIX PC3YJIbTATOB BBIACIIAIOT 3HAYUMBIC IJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA O6H_[€Hay‘lHLIC



MOHSTHSA (3aKOH, TEOpHs, IPUHIIHIL, THITOTe3a, (PaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT H Ip.), KOTOPhIE UCIIOIB3YIOTCS B
€CTECTBCHHO-HAYYHBIX YYCOHBIX MpeIMeTaxX W TO3BOJSIOT HAa OCHOBE 3HAHUM M3 3THUX MNPEAMETOB (OPMHUPOBATH
MpEeCTaBICHNE O LEJIOCTHOM HAaydyHOW KapTHMHE MHpa, M YHHBEpCAIbHbIE y4deOHble AEeWCTBUS (ITO3HABaTEIbHBIC,
KOMMYHHKATHBHBIE, PETYISTHBHBIC), KOTOphIe OOecCIeunBaoT (OPMUPOBAHHWE TOTOBHOCTH K CAMOCTOSITEIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBIICHUIO YUSOHOH NIEATEIIEHOCTH.

MertanpeaMeTHBIE Ppe3yNbTaThl OCBOCHHA O0pa30BaTeNbHOM TPOTpaMMBl IO XHMHH OTPAXalOT OBJAJICHUE
YHHUBEPCATbHBIMU ITO3HABATEILHBIMH JEHCTBUAMH, B TOM UHCIIE:

ba3oBbIMU JIOTHYECKMMH el CTBUSIMU

1) ymMeHHeM UCIOIB30BaTh IPUEMBI JIOTHUECKOTO MBIIIICHUS IPH OCBOCHUH 3HAHUI: PACKPBIBATH CMBICIT X HMHUYECKHX
MOHATUHN (BBIIENATh UX XapaKTepHBbIE MPU3HAKH, YCTAaHABJIMBATD B3aMMOCBS3b C APYTUMH MOHITHAMH), UCIIOIB30BaTh
MOHSITUS TSI OOBSCHEHUS OTICILHBIX ()aKTOB M SBJICHWH; BHIOMPATh OCHOBAaHUS M KPUTECPUH IS KiaccU(UKAUN
XUMHYECKUX BEIIECTB M XMMUYECKHX PEaKIUi; yCTaHABIMBATH NMPUYMHHOCIIEACTBCHHBIC CBSI3U MEXKAY OOBEKTaMu
V3YyYeHHUs; CTPOUTH JIOTHYECKHE pAacCyXKIAeHHWS (MHIyKTHUBHBIC, NEAYKTHBHBIC, MO AHAJIOTWH); NeJaTb BBIBOIABI WU
3aKJIFOUCHUS;

2) yMEHHEM MPUMEHSTh B MPOIECCEe IO3HAHUS MOHATHS (IPEAMETHBIC W METalpPEeJMETHBIC), CHMBOJIHYECKHE
(3HaKOBBIE) MOJENH, HUCIONb3yeMble B XHMHH, MPEOOPa30BHIBATh IIUPOKO MPUMEHSEMBIE B XHMHH MOJEIHHBIE
MpeJCTaBICHUS — XUMHUYCCKHI 3HAK (CIMBOII 3JIEMEHTa), XUMU4IecKas GopMyra U ypaBHEHHUE XUMUYECKOW peakiuy —
MIPH pEIICHUN YIeOHO-TI03HABATEIBHBIX 33/1a4; C YYETOM ATHUX MOJCIBHBIX IIPEJICTABICHHIA BHISBISAThH U XapaKTePU30BaTh
CYIIECTBEHHBIC TIPU3HAKU M3Y4aeMbIX 00BHEKTOB — XMMHUYECKUX BEIICCTB M XHMHUYECKUX PEaKIUii; BBISBISATH OOIIHE
3aKOHOMEPHOCTH, PUYIUHHOCIIEICTBEHHBIE CBSI3M M MPOTHUBOPEUHS B M3YYaeMBIX MPOIECCaX U SBICHUAX; MPEAiarath
KPUTEPUU JUIS BBISABICHHS 3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUUH; CaMOCTOSITEILHO BBIOMPATh CHOCOO pEIICHUs
y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHWSA, BBHIOMpATh Hawbolee MOIXOMANIUN ¢ YIETOM
CaMOCTOSITETIHHO BBIJICIICHHBIX KPUTEPHUER);

Ba3oBbLIMH HCCI€A0BATEILCKAMH AeHCTBUAMHA

3) yMeHHEM HCIIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHHS, @ TAK)KE B KAYECTBE OCHOBBI
Ut (hOPMHUPOBAHUS TUITOTE3BI TI0 TIPOBEPKE MPABMIIBHOCTH BBICKa3bIBAEMBIX CYXKACHUM;

4) npuoOpeTeHne OMbITa MO IIAHMPOBAHHIO, OPraHU3alMK U TPOBEACHHUIO YICHHIECCKHX DKCIICPUMEHTOB: YMEHHE
HaOJII0/IaTh 332 XOJIOM IPOIECcCa, CaMOCTOSATEIBHO MPOTHO3UPOBATh €T0 PEe3yNbTaT, (OpMYyIUPOBaTh OOOOIIECHUS U
BBIBO/IBI 110 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, MCCIETOBAHMS, COCTABIISATE OTYET O MPOAETaHHON paboTe;

Pa6oToii ¢ undopmanmei

5) yMeHHeM BbIOMpaTh, aAHAJIM3UPOBATh W HHTEPIPETHPOBATH HMHGOPMAIMIO Pa3IMYHBIX BHAOB H  (hopm
MPEJICTABJICHUS, MTOTy9aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JUTEpPATypa XUMHUYECKOTO COACPKAHHUS,
CIpaBOYHbIE TIOCOOMS, pecypchl MHTepHEeTa); KPHUTHYECKH OIIEHWBAaTh MPOTHBOPEYMBYIO ¥ HEJOCTOBEPHYIO
nHpopMaImio;

6) yMEHHEM MPUMEHSTH PA3IMYHBIE METOMIbI U 3aMPOChI MPU TMOKMCKE W 0TOOpE MH(POPMAIUU U COOTBETCTBYIOLIMX
JIAHHBIX, HEOOXOJUMBIX JIJIsl BHIMOJNHEHHs YYeOHBIX W MMO3HABATENBHBIX 33]1a4 ONpPEJCIEHHOTO THIA; TPUOOPETCHUE
OIbITa B 00JIACTH UCTIOIB30BaHHUS HHPOPMAITHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA, OBJIJICHUE KYJIbTYpOU aKTHBHOTO
WCTIONIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHUCTEM; CaMOCTOSTECIILHO BBIOMPATh ONTUMAIBHYIO (DOpPMY MpeICTaBICHUS
nH(GOpMAIMM W WUTIOCTPUPOBATH peIIaeMble 3a7add HECIOKHBIMH CXE€MaMH, AuarpaMMaMu, APYruMu (opmaMu
rpadUKN ¥ UX KOMOHHAIMSIMHU;

7) yMeHHEM HCIIONIB30BaTh M AHAJIM3UPOBATH B IPOIECCE YUCOHOM U HCCIIEI0BATENbCKOM eI TEIBHOCTH HH(POPMAIIHAIO
0 BJIIMSIHUU [IPOMBILIUICHHOCTH, CEIbCKOTO X035MUCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOLIEeH TPUPOAHON CPEIbI;

YHuBepcaabHBIMH KOMMYHHKATUBHBIMHM J1eiiCTBUSIMH

8) yMenneM 3amaBath BOMpPOCHI (B XOIE [IHaiora W/WIH JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOW TEMBI,
(hopMyITMPOBATH CBOU MPE/UTOKESHUS OTHOCUTEIBHO BBIOIHEHUS TIPEITIOKEHHON 3a/1a4;

9) npuobpeTeHre OMBITa TPE3CHTANK PE3YJILTATOB BBIIOJHEHHS XMMHYECKOTO0 AKCIEpUMEHTa (1ab0opaTopHOTo
OIbITa, 1a00PATOPHOM PabOTHI IO UCCIICIOBAHHIO CBOMCTB BEIICCTB, YUCOHOIO IPOCKTA);

10) 3aMHTCPCCOBAHHOCTDL B COBMECTHOM CO CBCPCTHUKaAMU IM03HABATCIBHON 1 HCCHCI{OB&TCHBCKOﬁ ACATCIIBHOCTH IIPpHU



PEIICHNH BO3HUKAIOLIUX MTPOOJIEM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COTJIaCOBaHMUs MO3MIMK (00CYKICHHUS, 0OMEH
MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIMSI COBMECTHBIX JIEHCTBHIA, OTPEACIICHIE KPUTEPUEB O OIICHKE Ka4eCTBa
BBITIOJTHEHHOH palOTHI U JIp.);

YHuBepcaJabHbIMU PeryJIiTUBHBIMU 1€ CTBUSIMU

11) ymeHuneM caMOCTOSTENBHO ONMPEEISATh TN AeITCIbHOCTH, TUIAHMPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATh U
Mpu HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATCILHOCTh, BBHIOMpaTh Haubosiee () (EKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX W TIO3HABATEIBHBIX 3aJ]la4, CAMOCTOATEIHHO COCTABJIATH WM KOPPEKTHPOBATH MPEIOKEHHBIA aITOPUTM
NEHCTBUN TIPH BBIMIOJTHEHUH 3aJaHUN C yUETOM MOIYYCHUS HOBBIX 3HaHHH 00 M3ydaeMBIX 00BEKTaX — BEIIECTBAX U
peaKIUsIX; OLECHUBATH COOTBETCTBUE MOJIYUCHHOIO PE3yIbTaTa 3asiBJICHHON LEH;

12) yMmeHueM HCITONB30BaTh M AHATM3UPOBATh KOHTEKCTHI, TIPE/IaraeMble B yCIIOBUH 3aIaHHI.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpemMETHBIX pe3yNbTATOB IO OCBOCHHIO OOS3aTENBHOTO COJCPIKAHUS, YCTAHOBJICHHOTO JaHHOW
MpUMEpHOH pabodeil MpOorpaMMoil, BBIIEISIOT: OCBOSHHBIE OOYYaIOIIMMUCS HAy4dHBbIE 3HAHHSA, YMEHHS M CIIOCOOBI
NeHCTBHA, cienu(UIecKue s IPEIMETHON 00acTi «XHUMUs», BUIBI ICITSIBHOCTH MO MOJYyYESHUIO HOBOTO 3HAHUS,
€ro MHTepIpeTany, TpeoOpa3oBaHNI0 U MPUMEHEHHIO B PA3IMYHBIX YI€OHBIX F HOBBIX CHTYaIIUAX.

IIpenMeTHBIE PE3YIABTATHI OTPAKAIOT CHOPMHUPOBAHHOCTD y 00YUAIONTNXCA CIEAYIONNX YMEHUM:

1) packpvieams cmblci OCHOBHBIX XUMHUYECKUX ITOHATHI: aTOM, MOJIEKYJIa, XHMHYECKHUI 2JIEMEHT, TPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJIHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJICKYJIIpHAs
Macca, KOJHMYEeCTBO BEIeCTBa, MOIb, MOJSpHas Macca, MaccoBas JIOJII XHUMHYECKOTO JIIEMEHTa B COCIWHCHUH,
MOJIAPHBIA O0BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPUIIATEIILHOCTh, CTENICHb OKUCJICHUS, XUMHYECKas
peakuus, Kiaccu(UKAUs PEakIUil: peakiuyd COCTUHCHHS, PEaKIMU Pa3JIOKEHUs, PEaKIUU 3aMEIICHUS, PEaKIHH
oOMeHa, 5K30- U DHJOTEPMHUYCCKUE PEaKIMU; TEIUIOBOH 3(Q(eKT peakiuu; sApo aTtoma, SIIEKTPOHHBIA CIIOW aToma,
aTOMHasi OpOUTaIIb, paANyC aTOMa, XUMUYECKas CBSI3b, OJISIPHAS U HETIOJISIPHASI KOBAJICHTHAS CBSI3b, NIOHHAS CBS3b, MOH,
KaTHOH, aHUOH, PACTBOP, MacCcOBas JIOJIS BellecTBa (MPOIICHTHAS KOHIICHTPAITUs) B PaCTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH (CM. 1. 1) M TPUMEHATH 3TH MOHSTHS IPH
OIMCAHUU BEIIECTB M UX MPEBPAICHUN;

3) ucnonvzoeames XUMUUECKYIO CHMBOJIUKY JUTS COCTABICHUS (POPMYIT BEIIECTB U YPABHEHUM XUMHYECKUX PEaKInii;

4) onpedensimb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHHAX; CTENCHH OKUCICHHS SJIEMEHTOB B
OMHApPHBIX COCNWHCHUAX; MPUHAIICKHOCTh BEHICCTB K ONPENCIEHHOMY KIIAacCy COCIUHEHWH 1o (GopMmyliam; BUJ
XUMHYECKOM CBsI3M (KOBaJICHTHAS M MOHHAS) B HCOPTaHUUECKUX COCIMHCHUSX;

5) packpvieams cmuicn Teproaudeckoro 3akona J{. V. Meneneesa: 1eMOHCTPUPOBATh MIOHUMAHUE TIEPUOIMICCKOM
3aBUCUMOCTH CBOWCTB XMMHYECKUX DJIEMEHTOB OT MX TMOJOKeHUs B [leprnouueckoil cucremMe; 3aKOHOB COXpaHEHUS
MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOTO YyYEHHS, 3aKOHAa ABOrajipo; ONHCHIBaTh U
XapakTepu30BaTh TabmuHy0 Gopmy [lepruoaudeckoil cuCTEMbI XUMUYECKUX 3JIEMEHTOB: Pa3In4aTh MOHSATHS «TJIaBHAS
roArpymma (A-rpymma)» u «nooodnas noarpyimima (b- rpymma)y», Mansie 1 00JIbIIHe IEPHOIBI, COOTHOCUTH 0003HAYCHUS,
KOTOpBIe nMeroTcsl B Tabmuie «llepronnyeckas cucreMa XxuMmudeckux snemeHToB J[. 1. MeHaeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHUYCCKHX 3JIEMEHTOB (COCTaB M 3apsy sAapa, o0Ilee YKcio 3JICKTPOHOB U
pacrpe/iesieHe UX 10 3JEKTPOHHBIM CIIOSIM);

6) xknaccuguyuposames XUMHYECKUE DJIEMECHTHI; HEOPraHMYECKHE BEIIECTBA; XMMHUYCCKHE peakiuu (1Mo YUCIy U
COCTaBY YYaCTBYIOIIHUX B PEAKIIUH BEIIECTB, IO TSIUIOBOMY 3P PeKTy);

7) xapaxmepuzosams (onucviéams) OOUIME XUMHYECKHE CBOMCTBA BEIICCTB PAa3JIMYHBIX KIIACCOB, MOATBEPIKIast
OIMCAaHNE TIPUMEPAMHU MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIUX XUMHUECKUX PEaKITHIA;

8) npocnozupoeams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX KaYECTBCHHOI'O COCTaBa; BO3MOKHOCTH IPOTCKAHUS
XUMHYECKUX MIPEBPANICHUN B Pa3JIUYHBIX YCIIOBHSX;

9) 6vruucasime OTHOCHTEIBHYIO MOJEKYISPHYIO M MOJISPHYIO MACChl BEIIECTB; MAacCCOBYIO JOJIFO XHMHUYECKOTO
aJieMeHTa Mo (OopMyJe COCTUHCHHS, MAacCOBYIO JIOJIO BEIECTBA B PAcTBOPE; MPOBOJIUTH PACUETHI M0 ypPaBHEHUIO
XUMHYECKOHN peaKiu;

10) npumensimo OCHOBHBIE OIEPAIIMH MBICIMTEIBHON NEATEILHOCTH — aHaJIN3 M CHHTE3, CpaBHEHHE, 0000MIeHHE,



CHCTEMATH3aIHIO, KIaCCU(DHUKAIINIO, BBISIBIICHHE TIPUYNHHO-CIIC/ICTBEHHBIX CBA3EH — JIJIsl N3yUSHHS CBOWCTB BEIIECTB U
XMMUYECKHUX PEaKLIUi; eCTeCTBEHHO-HAYy4YHBIE METOJbl TO3HAHHA — HaONIOJeHHUE, M3MEpPEeHHE, MOJCITUPOBAHUE,
JKCIIEPUMEHT (pealbHBIA U MBICIIEHHBIN );c1e008ams TIpaBUIIaM TIOJIB30BAHUS XMMHUYECKOHW MOCYA0H U 1a00paTOPHBIM
0o0opyIOBaHHEM, a TaKKe IpaBHujaM OOpalleHus C BEIIeCTBAMH B COOTBETCTBHM C MHCTPYKIHMAMH TIO BBITTOJHEHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJXYYEHHIO U COOMPaHHUIO ra3000pa3HbIX BellecTB (BOAOPOAA M KUCIOpPOa),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHOM MacCOBOM JI0JIell paCTBOPEHHOTO BEIIECTBA; MIIAHUPOBATh U MPOBOJIUTH
XIMHYECKHE SKCIIEPUMEHTHI TI0 PaclO3HABAHHUIO PACTBOPOB MIEJIOYEH M KHCIOT C MOMOIIBI0 MHANKATOPOB (JIAKMYC,
¢deHondranenH, METUIOPAHXK U Ip.).



TEMATHYECKOE IIVIAHUPOBAHME. 8 kaacc.

[padora;

Ne  |[HammeHoBanue pasjesioB H TeMKosim4yecTBo 4acoB JlaTa Buabl gesaTeJbHOCTH Buabl, (opmbiInexTponnsie (Hudposbie) 06pazoBaTebHbIE PeCypehl
n/m  [mporpamMMbl H3y4deHHst KOHTPOJISI
Bcero |[KOHTPOJIbHbIE [PAKTHYECKHE
padoThI padoThI
Paznen 1. leppoHavaIbHbIE XUMHYECKHE MOHSTHS
1.1. Xumusi — BakHasi 006JacThb|S 0 2 02.09.2023  [BbicTpanBaTh pa3BEPHYTHIC MHICHMEHHBIC U YCTHBIE OTBETHI C|Y CTHBIA onpoc;(ftp://ftp.feior.edu.ru/marstu/20070620/mmlab.chemistry.956i.oms
ecTeCTBO3HAHMS " 20.09.2023  |omopoit Ha uHpOpMamMiO M3 y4eGHMKA M cHpaBodHbIX|[[MCHMEHHbII https://edu.skysmart.ru/teacher/homework/kedomilide
NPAKTHYECKOH  JesiTeJIbHOCTH| MaTepuasos, TpaMOTHO  HCHOJIb30BaTh M3Y4CHHBIH|KOHTPOJIb; https://resh.edu.ru/
uesT0BEKA MOHATUIHBIN anmapar Kypca XUMUH; KoHTpoibHas https://content.edsoo.ru/lab/subject/4/
pabora;
Bauer;
[IpakTuyeckas




1.2.

BemecrBa
M XMMHYeCKHe peaKiui

21.09.2023
22.11.2023

[IpHMEHSTH €CTECTBEHHO-HAYYHbIC METO/IbI MTO3HAHMUS (B TOM
yuciie HaONIO/IeHHe, MOJEIMPOBAHHUE, OKCHEPUMEHT) H
OCHOBHBIE ~ ONEpAIlMM  MBICIHTEIBHOH  JeATENLHOCTH
(cpaBHeHWe, KiaccuduKanus) Ul W3YYCHUS BEIIECTB H
XIMHUUYECKUX PEaKIUii;

PackpbIBaTh CMBICI M3y4aeMbIX IOHATHII M 3aKOHOB H|
[IPUMEHSTH TH HOHATHUS IIPU ONMHCAHHU CBOMCTB BEIIECTB H
X NpeBpaleHHi;

Pasmuuare (GU3HYECKHE M XMMUUYECKHE SBICHUS, OOBSICHATH
X CYIIHOCTB C TOUKH 3PEHHUSI aTOMHOMOJIEKYJIIPHOTO YUEHUS;
OrnpenensTs NPU3HAKH XUMHYECKHMX PEAaKIHi, YCIOBHUS MX
[POTEKAaHMS;

(OOBSCHSITH CYIHOCTh (PU3MIECKUX U XHMHYECKUX SBICHHH C
TOYKHU 3pEHHUs aTOMHO-MOJIEKYJIIPHOTO yIEHHS;
KnaccupuimpoBath XMMUYECKHE peakmuu (M0 YHCIy H
cocTaBy — pearHpylommx M 0oOpa3yloIIMXCsl  BEIECTB);
CocTaBisith (OpMyIIbl GHHAPHBIX BELIECTB [0 BAJICHTHOCTH H
OIpeesaTh BaIeHTHOCTD 110 (JOpMyJIaM BEIIECTB;
PaccTaBisaTh KOI(GOHUIHMEHTHI B YPAaBHEHHMSAX XUMHYCCKHX
peaxiuii;

CiteioBaTh IMpaBUIIaM MOJIb30BAHUSI XUMUUYECKOH MOCYHON H
ltabopaTopHBIM  O00OpYZOBaHMEM, a TaKkKe MpaBHIIaM|
0OpallieHNs ¢ BELIECTBAMU B COOTBETCTBHU C MHCTPYKLMSIMH
[10 BBIMOIHCHHIO JA00PATOPHBIX XUMUYECKHX OIBITOB;
Vicrionb30BaTh TPH  BBINOJHEHWH Y4eOHBIX 3alaHuid M B
npolecce  MCCIIEOBATEeIbCKOH  JESATEIBHOCTH — HAaydHO-
MOMYJIAPHYIO  JINTEPAaTypy  XUMHYECKOTO  COZEpIKaHM,
cipaBouHbIe MaTepuasl, pecypcsl MHTepHeTa; BricTpauBaTh
pa3BEPHYTHIE NMUCBMEHHBIC M YCTHBIC OTBETHI C OMOPOH HA|
nHbOpMamio U3 ydeOHMKAa ¥ CHPABOYHBIX MAaTEpPHAIIOB,
PaMOTHO MCIIOJIB30BaTh M3YYCHHBIH TOHATHIHBIA arnmapar
Kypca XUMHH;

Y cTHBIIH o11poc;
[TuchbMeHHbII
KOHTPOJIb;

ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.853i.oms
TpeHakepbl IEKTPOHHbBIE

* 3HAKU XUMHYECKUX DIIEMECHTOB.
ftp:/ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.056p.oms
https://edu.skysmart.ru/teacher/homework/kedomilide

https://resh.edu.ru/

https://content.edsoo.ru/lab/subject/4/




roro no paszieny
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Paznen 2. BaikHeiine npeacTaBuTe/ M HEOPraHMUEeCKHX BellleCTB

2.1. Bo3nyx. Kuciopon. Ilonsitne 065 0
okcunax

25.11.2023
13.12.2023

PackpbiBaTh CMBICH W3y4aeMbIX MOHATHH M NMPUMEHSATH ITH|
[TOHSATHS TP ONIMCAHMH CBOMUCTB BEILECTB M X NPEBPAICHHIA;
XapakTepu3oBaTh (ONMCHIBATB) COCTAB BO3/yXa, (PU3HUECKHE]
1 XMMIYECKHE CBOHCTBA KUCIIOPOJA, CIIOCOOBI €r0 MOJTyYeHus,
[IPYMEHEHHE U 3HAUYCHHE B IIPUPOJIE U )KU3HHU YeIIOBEKA,;
(CpaBHUBaTb PEaKIMK TOPEHUS U MEUICHHOTO OKHCICHHS;
CobOupats  mpuOOpbI Ul TOJYYSHUS  KUCIIOPOJA|
(BBITECHEHHEM BOIBI M BO3yXa);

PacriozHaBaTh ONBITHBIM IMyTEM KHCIOpOJ; Fcrosb3oBaTh|
XMMHYECKYI0 CHMBOJIHKY JUIs COCTaBICHHUS (JOPMYIT BELIECTB,
MOJIEKYIIAPHBIX ypaBHEHHH XUMHYECKUX PEaKLHil C ydacTuem|
KHCII0poJIa;

(OOBACHATH CYIHOCTb YKOJIOIHYECKUX IPOOJIEM, CBA3AHHBIX C|
3arpsA3HEHHEM BO3/lyXa;

CnenoBarh mpaBuiiaM Ge3omnacHoill paboTel B 1abopaTopHy|
[IpH UCIIOJIB30BAaHMU XMMUUECKOI IIOCY/Ibl U 000PYIOBaHUS, 4|
Taroke IpaBHIaM OOpAlIeHHs C TOPIOYMMH BELIECTBAMHU B
OBITY;

[l1aHupoBaTh M OCYIIECTBJIATh HA IPAKTHKE XUMHYECKHE|
DKCIIEPUMEHTBI, TPOBOIMTH HAOIIIONEHH!, IeNIaTh BBIBO/IbI IIO|
[pe3yIbTaTaM SKCIIEPUMEHTA;

VyacTBOBaTh B COBMECTHOI pabote B rpymme; Mcroab3oBars|
[Ipy  BBINIOJNHEHMM y4eOHBIX 3alaHMi W B  IIpoLEcce|
MccrieoBaTeNbCKOM  I€ATENBHOCTH  HAayYHOIOMY/IAPHYIO|
MTEpaTypy =~ XMMMYECKOTO  COJEPKAHMS,  CIPABOYHbIE
MaTepuabl, pecypchl inTepHeTa; BricTpanBarh pa3sépHyThIE]
[IMCbMEHHBIE M YCTHBIE OTBETHI C OIOPOi HAa MH(OPMALIHIO U3|
y4eOHMKA ¥ CHPAaBOYHBIX  MAaTEPHAJOB,  IPAMOTHO|
MCTIONBb30BaTh HM3YUCHHBIN IMOHATHHHBIA ammapar Kypca

[IpaxTrueckas
pabora;
TectupoBanue;

XUMUH;

https://edu.skysmart.ru/teacher/homework/kedomilide

https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/

* [ToimydeHne KHCIOpoga M TOPEHHE Pa3IMYHBIX BEIIECTB B HEM.
http://experiment.edu.ru/catalog.asp, [Toarpymma kucnopoaa Kucnopo.
(OKCHUIBI.

MuTanus 3KCoepuMeHTa

* T[Toryuenne KHCII0poJa.|
ftp:/ftp.fcior.edu.ru/marstu/20070904/mmlab.chemistry.296p.oms

* [Tonyuenue u cobupaHue rasos.
ftp://ftp.fcior.edu.ru/marstu/20070705/mmlab.chemistry.050p.oms
TecThl 2JIeKTPOHHBIE

ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.295k.oms




https://edu.skysmart.ru/teacher/homework/kedomilide

2.2. [Bomopon. 16.12.2023 [IpaxTnueckas
[lonsiTHE 0 KHCJIOTAX H COJISIX 27.12.2023 paGora; https://resh.cdu.ru/ .

https://content.edsoo.ru/lab/subject/4/
* OIIBITHI C BOJOPOZIOM.
http ://school-collection.edu.ru

[PackpbIBaTh CMBICT U3Y4aeMbIX MOHATHH U NPUMEHSITH 3TU TecThI SIEKTPOHHBIE

TOHSATHS IIPH OIMCAHMU CBOICTB BEIIECTB H HX IIPCBPAILICHHUIL; « ftp:/ftp.feior.edu.ru/marstu/20071008/mmlab.chemistry. 275k.oms

XapakTepu3oBaTh (OMHCHIBATh) (DH3UUECCKHE M XUMHUYCCKHUE] TpeHaKepb! HIeKTPOHHEIC

cBOiicTBa BOZIOPO/IA, CIIOCOOKI €ro IIONyYeHHs, IPHMEHEHHE; . CBojicTBa BOZOPOJA.

CoGupatk npubop s nojyyeHus Boxopona; Menonssosars) ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry. 271p.oms

XUMHYECKYIO CUMBOJHKY JUIS COCTaBJICHHS (hOPMYII BEIIECTB,

MOJIEKYIAPHBIX YPaBHEHUI XUMHYECKHX PEaKIuil ¢ ydacTueM

Bogopona; CiienoBaTh mpaBmiaM 6e30macHOi paboThHl B

l1abopaTopuy HPH HCIONB30BAHUN XUMHYECKOH MOCYIbI U]

00opynoBaHus, a TakkKe NPaBHIaM OOpAIIeHUs] ¢ TOPIOYHMH

BEIeCTBAMH B OBITY;

[InaHHpOBaTF M OCYIIECTBIATH HA NPAKTHKE XHMHYECKHE

OKCIIEPUMEHTHI, IIPOBOAUTH HaGH}O}leHI/ISI, JIeJIaThb BBIBO/IbI I10|

pe3ysIbTaTaM SKCICPUMEHTA,

VyacTBOBaTh B COBMECTHOIH paboTe B rpyIe;

2.3. |KoamyecTBeHHbIe OTHOLICHHS B 10.01.2024  |PacKpeIBaTh CMBICIT M3Y4aeMBIX IOHSTHHA W HPUMEHATb OTH|YCTHEII  OIpOC; https://edu.skysmart.ru/teacher/homework/kedomilide
XHMHUHN 20.01.2024  [moHsTHS, @ TAKKE H3YYECHHBIC 3aKOHBI U TEOPHH JULs peleHus | [ TuchMeHHBIH https://resh.edu.rw/

[pacYETHBIX 3a7a4;

BbIUMCIAT, MOJSPHYIO — MacCy — BEILIECTB;  KOJIMYECTBO|
BelecTBa, 00bEM rasa, Maccy BElECTBa;

[IpoBOAUTE PAcyYETHl N0 YPAaBHEHUSAM XMMHMYECKUX PEAKIMiA:
KonudecTBa, 00bEMA, MAacchl BEIIECTBA 110 H3BECTHOMY]
KonudecTBy, O0BEMY, Macce pPEareHTOB MIIM IIPOLYKTOB|
peakiuu;

BrIcTpanBaTh pa3BEPHYTHIC MICHMEHHBIC U YCTHBIEC OTBETHI C|
oropoii Ha wuHGMOpMaIMIO K3 Yy4eOHHKA M CIPABOYHBIX|
MaTepuanoB,  IPaMOTHO  HCHOJB30BaTh  H3Yy4YEHHBIH]
MOHATHIHBIIN anmapar Kypca XUMHH;

KOHTPOJIb;
KonTtponbHas
pabora;

https://content.edsoo.ru/lab/subject/4/

« ftp:/ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry. 071p.oms
« ftp://ftp.feior.edu.ru/marstu/20071002/mmlab.chemistry.

078p.oms

« ftp://ftp.feior.edu.ru/marstu/20071002/mmlab.chemistry.

126p.oms




2.4.

Bona. PacrBopsl. Ilonsitne 00
0CHOBAHMSX

24.01.2024
10.02.2024

. X
XapaKTepmonaTb (bPBI/I‘IGCKI/lC U XUMHUYECKHUE CBOMCTBA BOJEI,

e¢ poIIb Kak pacTBOPUTEIS B IPUPOIHBIX IIPOIECCaX;
CocTaBIsATh ypaBHEHHS XMMHYECKHX DPEaKIMii ¢ ydacTHeM
BOZIBL;

(OOBSCHATD CYIIHOCTb SKOJIOTMUYECKUX IPO0OIeM, CBSI3aHHBIX C|
3arpsi3HEHIEM MPUPOIHBIX BOX, CIIOCOOBI OYHCTKH BOZIBI OT
prMeceii, MephI [0 OXpaHe BOJ| OT 3arPs3HEHHS;
[I1aHHpOBaTF M OCYIIECTBIATH HA HPAKTHKE XHMHYECKHE|
PKCIIEPHMEHTBI, IPOBOJUTH HAOIIOCHH)S, IE)IaTh BBIBOJIBI II0
pe3ysIbTaTaM SKCICPUMEHTA,

CnenoBarh npaBuiiaM Ge3omnacHoill paboTel B 1abopaTopHy|
[IpU HCIIOIB30BAHHI XUMHYECKOM OCYIBI H 000Dy IOBAHIS;
[IpOBOANTE BBHIMHCICHHS C IIPHMEHECHHEM TTOHSTHS «MaccoBas|
ITOJIs1 BEIleCTBA B PACTBOPE»;

Vcronp3oBaTh NpU BHIIONHEHWH YYeOHBIX 3aJaHHil H B
[polecce  HCCICAOBATENbCKOM — [AETENbHOCTH — HAydHO-
[OMy/SIPHYIO ~ JUTEPATYypy  XHUMHUYECKOTO  COICPIKAHIS,
cripaBovHBIe MaTepHAIbI, pecypchl MiHTepHeTa;

[IpaxTnueckas
aboTa;
TectupoBanue;

http://experiment.edu.ru/attachZ6/390.mov
://experiment.edu.ru/attach/6/391

http|

.mMov|

http://experiment.edu.ru/attach/6/393.movhttp://blogs.mail.ru/communi

ty/chem-textbook,




2.5. |OcnoBHbIE Kkaacesi|l 1
HeopraHn4ecKHX coeTnHeHu it

14.02.2024
04.04.2024

KnaccuduumpoBars M3ydaeMble BEIIECTBA IO COCTaBy M|
CBOMCTBaM;

(CocraBisaTb pOpMyYIIBI OKCHJIOB, KUCIIOT, OCHOBAHHIA, CONEH 1|
Ha3bIBaTh MX 110 MEXIYHApPOJIHONH HOMEHKIIATYpE;
[IporHo3upoBaTh CBOMCTBAa BELICCTB HA OCHOBE OOLIHX|
XMUMHYECKMX CBOMCTB M3y4eHHBIX KJIACCOB/TPYII BELIECTB, K|
KOTOPHIM OHH OTHOCSTCS;

CocTaBnsaTh MOJIEKYJIAPHBIE YpaBHEHUs peakiui,|
MILUTIOCTPUPYIOIMX ~ XMMHYECKME CBOKMCTBA M CHOCOOBI
[OJTy4eHHs BEIECTB M3YYEHHBIX KJIACCOB/TPYMI, a TaKxke|
[IOJITBEPKNAIOMINX ~ T'EHETHYECKYI0  B3aMMOCBS3b  MEKIY)|
HUMHU.

[Ipou3BOANTH BBIYUCIEHUS I10 YPAaBHEHHAM XHMHYECKHUX|
[peaKIuit;

[L1aHUpOBaTh M OCYLIECTBIATh HA IHPAKTHKE XUMHYECKHE|
SKCIIEPUMEHTBI, IPOBOAUTH HAONOACHHUS, AeIaTh BBIBObI IIO|
pe3ynbTaTaM SKCIEPUMEHTA;

CnenoBarh mpaBmiaM 0Oe3omnacHoil paboThl B J1abOpaTOpHH
[IpK MCII0JIBL30BAaHMU XMMUYECKOH 110CY/Ibl K 000PY/I0BaHUS;
lcnonp30BaTh NHPU BBINOJIHEHHH Y4eOHBIX 3aJaHUi M B
poLiecce  MCCIENOBATENbCKOI  IEATENBHOCTH — HAYYHO-|
[ONYJIIPHYI0 ~ JIUTEpaTypy  XMMHUYECKOTO  COICPIKAHUs,
cripaBouHBIE MaTepuaisl, pecypchl MHTepHeTa; BricTpanBats|
Pa3BEPHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C OINOpPOH Ha
MHpOpMalMI0 U3 yd4eOHMKAa M CHPAaBOYHBIX MAaTepHasoB,
[PaMOTHO HCIHOJIB30BaTh U3Y4YEHHbIH MOHATHUHHBIN ammapar|
Kypca XUMHH;

[IpaxTnueckas
pabora;
TectupoBanue;
JuKTaHT;

http://school-collection.edu.ru
https://edu.skysmart.ru/teacher/homework/kedomilide

https://resh.edu.ru/

(CamoorieHKa
MCIIOJIB30BaHUEM
«O1IeHOYHOTO
micTay;

Qhttps://content.edsoo.ru/lab/subiect/4/

,  Komnexkuun Ilpenmernpie komueknmu Xumusi Heopranmueckas|
XUMUSL. BruaeoonsIThl

PactBopsl. Bopa. OcHoBanus. Conu OcHOBaHUS
TecTsl ANIEKTPOHHBIE

ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry.237k.oms

Toro 1o pazaerny 30

Pazmen 3. Hepuozmqeclmii 3aKOH H Hepnozmqecxaﬂ CHCTeMA XUHMHYECKHUX JJIEMEHTOB ﬂ N. MenpeieeBa. CTpoelme aToMoB. XuMuieckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peakuuu

3.1. |[lepmogmueckmii 3aKOH ul7
[lepuoanyeckas cucTemMa|
xumMu4yeckux 3jaemento . W,
MenneneeBa. CTpoenue aToma

11.04.2024
21.04.2024

[PackpbIBaTh CMBICNI TIEPHOJMYECKOT0 3aKoHa; [loHMMaTh
CyliecTBOBaHME MNEPUOJUYECKOH 3aBHCHMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMCHTOB (M3MEHEHHE DaJHyCOB aTrOMOB H
IICKTPOOTPULIATEIIBHOCTH) ¥ MX COSIMHEHHUIT OT MOJIOKCHHS B
[IepHOIYECKON CHCTEME U CTPOCHUS aTOMa;

YcraHaBimBaTh CBS3p MEXIY MOJIOKCHHEM O3JEMEHTa B
[IeproIMYecKOll CHCTEMe M CTPOSHHEM ero aroMa (CocTaB H
3apsi sapa, o01Iee YMCII0 HIEKTPOHOB U PACIIpe/IeICHUE X 110
2JICKTPOHHBIM CIIOSIM);

[IporHo3upoBaTh XapakTep U3MEHEHUSI CBOMCTB 3I€MEHTOB U
MX COoeJMHEHMH 1O TpymnaM W nepuopam Ilepuopmueckoi
CHCTEMBI;

XapakTepr3oBaTh XUMHYECKHE DJIEMEHTHI IEPBBIX TPEX
[epuOIOB, Kaiuus, KalplUsg 10 HX IOJIOKCHHIO B
[lepuonuueckoii cucreme 1. 1. Menneneesa;

Y cTHBIIH o11poc;
[TuchbMeHHbII
KOHTPOJIb;

https://edu.skysmart.ru/teacher/homework/kedomilide

https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/




o https: .skysmart. her/homework/kedomili
3.2. [Xumuueckas CBSA3D.8 1 0 25.04.2024 . 'Y cTHBII oIIpoc; tps://edu.skysmart.ru/teacher/homework/kedomilide
OrnpenensTs BUA XUMHYECKOHM CBS3H B COCINHCHUH; . https://resh.edu.ru/
OxucanTeaBHO- 25.05.2024 [TicEMeHHbIT AHps://resh. edu.Iu/ )
OrnpesensTb CTeNeHb OKHCICHHST XMMUYECKOTO 3JIEMEHTa I10 https://content.edsoo.ru/lab/subject/4/
BOCCTAHOBHMTEIbHBIE PeAKIIHH . KOHTPOJIb;
bopmyiie ero coenunenus; K oHThONLas
OrpesienaTh 2IeMeHT (BEIeCTBO) — OKHCIUTEIb U JICMEHT 5 P
aboTa;
(BelecTBO) — BOCCTAHOBHTEb, P ?
OOBSACHATH ~ CYHNIHOCTH ~ MPOIECCOB  OKHCICHHS 1
BOCCTaHOBJICHHS;
(CoCTaBIIATD 3/IEKTPOHHBII OAJIaHC ¢ Y4ETOM YKCIIa OTAAHHBIX|
1 IPHHSITBIX JIEKTPOHOB;
CocTaBIIATh ypaBHEHHE OKHCIMTEILHOBOCCTaHOBHTEILHON
[peakunm;
1criosib30BaTh MY BBINOIHEHUH YYeOHBIX 3aaHUH TEKCTHI]
yueOHHKa, CIpaBOYHBIE MaTepHanbl  (IIEPHOANYECKYIO|
crcTeMy xumuueckux ementoB JI. M. MeneneeBa, Tabiuiy|
[PACTBOPUMOCTH KHCIIOT, OCHOBaHUM H coneil B Boge,
IICKTPOXUMHYECKUH s HAPSDKCHUH METaslIoB);
Toro 1o pazzaery: 15
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO g 4 5
ITPOI'PAMME
TEMATHYECKOE IINIAHUPOBAHMHE. 9 kiacc
Ne  [HammeHoBanue pa3zgenos HKoin4ecTBo 4acoB JlaTa Buabl gesaTeJbHOCTH nexTpoHHbie (MdpoBbIe) 00pazoBaTeIbHbIE PeCypehl
I/l (TeM NPOrpamMMbl H3y4deHHst Buabi, dopmbl
BCero |[KOHTPOJIbHbIE [MPAaKTHYeCKHe KOHTpPOJISI
padoThI padoThI
Pa3gen 1. BemecTBo M XHMHYeCKHe PeaKIuu
o https: .skysmart. her/homework/kedomili
1.1. |IloBropenue u yriyé.enuelS 1 0 05.09.2023 'Y cTHBIIT ompoc; tps://edu.skysmart.rw/teacher/homework/kedomilide
o 52.09.2023 https://resh.edu.ru/
3“3“"'; OCHOBHBIX Pa3leIon o [XapakTepu3oBaTh XUMHYECKHE OJIEMEHTBI IEPBBIX TPEX| https://content.edsoo.ru/lab/subject/4/
Kypca 8 kimacca . - Lo
P [ICPHOIOB, Kalusi U KalblUsl IO MX MOJIOXKCHUIO B http  ://www.informika.ru/text/database/chemy/Rus/Data/bio/bio  .html|
[lepuonuueckoit CHCTEME I n. Menneneesa; TeCThI S/IEKTPOHHBIE
KraccuduimpoBarh M Ha3hiBaTh HCOPraHHYECKHE BEMICCTBA « ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.118k.oms
M3YEHHBIX KIIACCOB; Tpenaxepbl 3EKTPOHHBIE
OrnuchkiBaTh 00IIME XUMHYECKHE CBOHCTBA BEIIECTB Pa3IHYHbIX| + CocTaB aTOMHBIX S1ep.
K1aCCOB, TNOATBEPIKIATL CBONCTBA IPHMEPAMH MOJIEKYJIAPHBIX ftp://ftp.fcior.edu.ru/marstu/200706 13/mmlab.chemistry.117p.oms
[ypaBHEHMI XUMHYECKHX PeaKIuii;
Onpenensats BUI XUMHYECKOH CBA3M M THI KPUCTAJUTHUECKOH|
[peIIETKY BellecTBa;




https://edu.skysmart.ru/teacher/homework/kedomilide

(CocTaBiisiTh ypaBHEHHsSI AMCCOLMALIMM KHUCIIOT, IIEJOYeH K
coneif, TMOJHBIE M COKpAIIEHHBIC HMOHHBIC ypaBHEHHS]
XUMHYECKHX PEaKIUii HOHHOrO 0OMeHa;

[L1aHupoBaTh W OCYIIECTBISITH HA MPAKTHKE XHMUYECKHE
SKCIIEPUMEHTBI, IPOBOAUTH HAOIIOICHHS, JeIaTh BBIBOBI I10
[pe3ysibTaTaM SKCIICPUMEHTA;

CnenoBath npaBiiiaM 0e301acHOi paboThI B J1a00paTOPUH Iy
MCIIOJIE30BaHMU XMMUYECKOI TIOCY/IbI 1 000PY/IOBaHUS;
[Ipou3BOANTH BBIYKUCICHHUS [0 XUMHYCCKHM yPaBHEHHSM;
BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC M YCTHBIE OTBETHI C
oropoit Ha wuH(OpMarMI0 M3 y4yeOHHMKA U  CIPABOYHBIX|
MaTepHaoB, IPaMOTHO HCIIOJIB30BaTh M3YYCHHbIN TOHATHHHBIN
armapat Kypca XMMUH;

1.2. |OcHoBHBIE 3aKOHOMepHOCTH4 0 26.09.2023 . 'Y cTHBIIT ompoc;
- PaCKpLIBaTL CMBICIT M3Yy4aeMbIX IMOHATHUM W MPUMEHATH OTH - https://resh.edu.ru/
XMMHYeCKHX peakiuit 10.10.2023 " - [TTucpMeHHBIi AUPs://TesH. eaU. L, )
MOHSATHS IPH ONMMCAHWK CBOMCTB BEILIECTB U UX MPEBPAIICHHUMN, K OHTPOIS; https://content.edsoo.ru/lab/subject/4/
KinaccupuimpoBath XMMHYECKHE pEaKIUH IO Pa3IuuHbIM| ’
[IpU3HAKaM; ftp:/ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.117p.oms
YcraHaBMBaTh 3aBUCHMOCTB CKOPOCTH XMMHYECKOH peaKIuH|
0T pa3nuuHbIX (aKTOPOB;
[IporHo3upoBaTh BO3MOXXKHOCTH HPOTEKAHMSI XMMHYCCKHX|
[peBpALCHHIT B PA3IHYHBIX YCIOBHSX;
Orpenensrs OKHCIUTENb ¥ BoccTaHoBurens B OBP;
(CocTaBIIATh 2JIEKTPOHHBIH OalaHC peaKiy;
[TpoM3BOANTE BEIYUCIICHHS 110 XMMHYECKHM YPABHEHHSIM;
o https: .skysmart. her/hom rk/kedomili
1.3.  [DaekTpoauTHuecKast 8 0 13.10.2023 'Y cTHBIIT ompoc; tps://edu.skysmart.rw/teacher/homework/kedomilide
mmccommamusi.  XuMHdecKkue| 24.11.2023 |OOBSCHAT,  NPUYUHBI  JNEKTPONPOBOJHOCTH  BOAHBIX|[[chMEHHBIH https://resh.edu.ru/ .
. . https://content.edsoo.ru/lab/subject/4/
PeakiuM B pacTBopax [PacTBOpPOB; KOHTPOJIb,

ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.076k.oms
« ftp://ftp.fcior.edu.ru/marstu/20070530/mmlab.chemistry.058k.oms

MToro no pazaemy 17

Pa3nea 2. HemeTaJ1JIbI M UX COeTHHEHUSA




https://edu.skysmart.ru/teacher/homework/kedomilide

2.1. |O6mas XapaKTepPUCTHKA| 25.11.2023 O6m3c oBIIe 3AKOHOMEPHOC e cBoiic Y cTHBII onpoc; I iresh.edu.ru/
'BSICHSITD " KOHOMEPHOCTH B HM3MEHEHHH CBOMCTB| N ps://resh.edu.n
XuMHYecKHX 21eMeHToB VIIA-| 15.12.2023 i vp TTnchMeHHBIIH ttps://resh.cdu.ru )
HEMETAJUIOB U MX COEIMHEHUI B IMpPEEnax MallblX IEPUOJIOB H| https://content.edsoo.ru/lab/subject/4/
rpynkL. Fagorent [JIaBHBIX 10 n Ileproguueckoil CHCTEMBI XHMHSECKHX| PO
rp.}./n P KoHTposbHas http://www.chem.msu.su/rus/teaching/zagorskii2/lesson0/v014.html
5JIEMEHTOB C YYETOM CTPOCHMS MX aTOMOB; XapaKTePH30BaTH)
N paGora; * Peakiust alOMUHHS ¢ GPOMOM.
(usHueckde M XMMHYECKHE CBOFCTBA TNPOCTBIX  BEIIECTH http://www.chem.msu.su/rus/teaching/zagorskii2/lesson0/v008.html
rajoreHoB (Ha MpUMepe XJopa) M CIOXKHBIX BEIIECTH « PeaKuus M/ ¢ XJIOPOM.
(x710poBOMIOpOSIA, XJMOPHIA HATPHSA), CIIOCOOBI MX TMONYHCHHS, http://www.chem.msu.su/rus/teaching/zagorskii2/lesson0/v010.html
[IPUMEHEHHE U 3HAYCHHE B IIPUPOJIC U JKU3HHU YeIIOBEKa,
OrpeensTh raloreHnI-MOHbI B PACTBOPE;
[L1aHupoBaTh W OCYIIECTBIISTH Ha MPAKTHKE XHMUYECKHE
OKCIICPUMEHTBI, IIPOBOAUTH HAOJIONCHNUS, JeIaTh BBIBOJBI I10
pe3yabTaTaM SKCIEPUMEHTa;
https://edu.skysmart.ru/teacher/homework/kedomilide
2.2. |O0mas XapaKTepPHCTHKA| 19.12.2023 . [IpaxTueckas P ¥
[XapakTepusoBaTb (HU3MUECKHE K XHMHYECKHE CBOMCTBA https://resh.edu.ru/
XHMHYEeCKHX 3JeMenToB VIA-| 16.01.2024 . . pabora; )
. pOCTOro BEIECTBA Cepbl M €€ COoelMHEHu (cepoBoaOpoOa, https://content.edsoo.ru/lab/subject/4/

rpynmnsi. Cepa " eg| o TectupoBaHue; - .

O OKCHJIOB Cepbl, CEPHOH KHMCIOTHI, CyIb(paToB), CnoCOOB X » ftp:/ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.186k.oms
[0Ty4eHHUs, NPYMMEHEHHE M 3HAYEHHE B IIPUPOJEC U KU3HU| « ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry.190k.oms
1eII0BEKa;

OnpenensTs Hanmuuue Cy/ab(aT-uOHOB B pacTBope; OOBICHSTH)

CYLIHOCTH ~ 9KOJNOTMYECKMX  MPOOIEM,  CBS3aHHBIX

repepaboTKOM COeTMHEHUI CephI;

[L1aHupoBaTh W OCYIUECTBIISTH Ha MPAKTHKE XHMUYECKHUE

OKCIICPUMEHTBI, IIPOBOAUTH HAOJIONCHNUS, JeIaTh BBIBOJBI I10

[pe3ysbTaTaM SKCIIePUMEHTa;

CriezioBath IpaBUIaM 0e30MacHON padoThl B 1a0OPAaTOPHH HIPH|

MCIIOJIB30BaHMU XMMUYECKOM I10CY/IbI U 000PYIOBAHHS;

[1pon3BOANTH BBIYUCICHHUS 110 XUMHYECKUM YPaBHEHUSIM;

o https://edu.skysmart.ru/teacher/homework/kedomilide

2.3. |O6mas XapaKTePHCTHKA| 19.01.2024 . |YcrHsIii ompoc; P ¥

(OOBsCHITH 00ILME 3aKOHOMEPHOCTH B H3MCHCHHH CBOWCTB| . https://resh.edu.ru/

XHMHYECKHX 3JeMeHTOB VA- 13.02.2024 VA . . [TucrMennbIi httos:// 4 Nlab/subiect/4/
premMeHToB VA- bl M UX COCJMHEHHMIT ¢ y4€TOM CTpOCHHMS] :

rpynuer. Asor, gocdop u ux TpyIn il y4 P komTpos; https://content.edsoo.ru/lab/subject

COCTHHECHUSA

X aTOMOB;
(XapakTepusoBaTh (HU3MUECKHE M XHMHYECKHE CBOMCTBA
MpOCTHIX BemlecTB a3ota u Qocdopa M HX COEAHHEHHI
(ammuaka, comeif aMMOHUS, a30THOH KHCIOTBI, HUTDPATOB,|
oxcuma ¢ocdopa™) u  docdopHOil KuCIOTHL, (HocdaToB),
Cr0cOOBI MX MONTyYeHHs, IPUMEHEHUE U 3HAUYEHHE B IIPUPOJIE Ul
PKU3HM YeJIoBeKa;

OnpenenaTs MOHbI aMMOHMS M (oc(aT-MOHBI B PacTBOPE;
(OOBSICHATD CYIIHOCTh 3KOJIOTHYECKHX NPOONIEM, CBSI3aHHBIX C
HaXOXKJCHUEM COCAMHEHHIT a30Ta u (ocdopa B OkpyKaromieii|
cperne;

[l1aHupoBaTh M OCYIIECTBIATH HAa HNPAKTHKE XHMUYECKHE
DKCIIEPUMEHTBI, IPOBOIUTH HAOMIONEHNS, JeNaTh BHIBOJBI T10
[pe3yIbTaTaM SKCIIEPUMEHTA;

CrezoBath IpaBUIaM 0e30MacHON paboThl B 1a0OPAaTOPHH IIPH|
MCIIOIB30BaHMU XMMUYECKOI! II0CYIbI M 000PYIOBAHUS;

http://school-collection.edu.ru, Komnekimu IIpeameTHble KOJUICKIHHY]
BuaeoomnsITs]

Xumus Heoprannueckas XUMHUSL.
http://experiment.edu.ru/attach/6/384.mov

http://experiment.edu.ru/attach/6/386.mov




https://edu.skysmart.ru/teacher/homework/kedomilide

2.4. |O0mas XapaKTepUuCTHKA(S 16.02.2024 (YcTHBIT  ompoc;
X HMIecKiX SiemenTon TVA 07.03.2024 [XapakrepnsoBath ~(H3MUECKHE W XHMHUECKHE CBOMCTBAl[Tyop or o0 https://resh.edu.ru/
— [POCTBIX BENIECTB YIJIEpOAa U KPEMHHS W HX COCHHHeHHﬁKOHTPOHL; https://content.edsoo.ru/lab/subject/4/
Yriepon M KpeMHHiT M HX| (oKcunoB yriepoa, yronbHol Kienorsi, kapGoraros, OKCHIAK onrporbras ftp://ftp.fcior.edu.ru/marstu/20070904/mmlab.chemistry.296p.oms
coenmmenst KpeMHUsl, KPEMHHEBOW KHCIIOTBI, CHIIMKATOB), CIIOCOOBI MXpaGora; 3auer; |+ TonyueHHe u cOGHPAHHE Fa3oB.
IOy <ICHIA, NPUMCHCHUC W SHAUCHUC B NPUPOAC M HUSHU\[T,aprygeckas ftp:/ftp.feior.edu.ru/marstu/20070705/mmlab.chemistry.050p.oms  Tects]
1€TI0BEKa; [pabora; 9JICKTPOHHBIE
Onpefensts  kapGoRaT- M CHJIMKAT-HOHBI B PacTBOPS « ftp:/ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.295k.oms
(OOGBSCHSITH CYLIHOCTh 9KOJIOTHYECKHUX MPOOIIeM, CBS3aHHBIX C|
HaX O)K/ICHHEM YTIIEKHCIIOrO Ta3a B OKPYKAIOIIEH cpele;
MnmtocTpupoBaTh B3aMMOCBSI3b HEOPTaHHUYECKUX COEAUHEHMH]
yrieposia 1 OpraHM4ecKHX BEIeCTB;
[L1aHupoBaTh W OCYIUECTBIISTH Ha MPAKTHKE XHMUYECKHE
OKCIICPUMEHTBI, IIPOBOAUTH HAOJIONCHNUS, JeIaTh BBIBOJBI I10
[pe3ysbTaTam SKCIIePUMEHTa;
MToro no pazaeny 24
Pa3znen 3. MeTaJllibl M UX COeTMHEHHUS
3.1. |O0mmue cBoiicTBa MeTa/LlIOB |4 03.04.2024 |OOBsICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB|Y CTHBIH OMpOC; hitps://edu.skysmart.nu/teacherhomework/kedomilide
14.04.2024  |>nemMeHTOB-METAILIOB U UX COEMMHEHHIT ¢ yuéToM cTpoenus ux|[luchMeHHbIit hitps://resh.edu.rn/ )
aroMos: KOHTPOIB; https://content.edsoo.ru/lab/subject/4/
[XapakTepu3oBaTh CTPOCHHE METAUIOB, 00IMe (u3HIECKue u TecTbl 2JICKTPOHHbIE
XMMHYECKHE CBOKWCTBA METAJIIOB; « ftp:/ftp.feior.edu.ru/marstu/20070620/mmlab.chemistry. 257k.oms
XapakTepr3oBaTh 00IIHE CIOCOOBI ITOTyYEHUS METAIIIOB; TpeHaXkepbl ICKTPOHHbIE
* ['eHeTHUECKHIA psa MeTaslIa.
ftp://ftp.fcior.edu.ru/marstu/20071008/mmlab.chemistry. 253p.oms
» ['eneTnueckuit pan HEMETaJLIa|
ftp://ftp.fcior.edu.ru/marstu/20071008/mmlab.chemistry. 255p.oms
32 |Bammeiimme meramwim n uxll6 15.04.2024 Verssti onpoc; https://edu.skysmart.ru/teacher/homework/kedomilide
15.05.2024 [XapakTepnsoBaTh (HM3MUECKHE M XUMHYECKHE CBOHCTBA|[ycpMeHHbii https://resh.edu.ru/

[COCIUHECHU S

[IPOCTHIX BEIIECTB METAIOB M HX COEIMHEHHH (OKCHJIOB,
FHAPOKCHIOB, COJIeil), CIIOCOOBI HX MONYYCHUs, IPUMEHEHHE U]
3HaueHMEe B NPUPOJE M JKU3HH 4eNoBeKa; Pacro3HaBaTh ¢
[IOMOIIBI0 KAUECTBEHHbBIX PEAKIMHi MOHBI METAaIOB (MArHus,
amoMMHMA, LIMHKA, Kele3a, Menu); Ilmanmposate  H
OCyIIECTBNIATE HA NpPAKTHKE XMMUYECKHE SKCIIEPUMEHTHI,
POBOIUTL HAOIO/EHUS, JeNaTh BHIBOJBI 10 peE3yJbTaTaM|
SKCIIepUMEHTA;

CrenoBath npaBuIaM 0e30MacHON paboThl B 1aOOPATOPHH HIPH|
MCTIOIE30BaHMU XMMUYECKOH OCY/Ibl M 000PY10BaHUS;
[Ipou3BONTH BBIYMCIIEHHA I10 XUMHYECKMM yPaBHEHUSM;
BricTpanBaTh pa3BEPHYTHIC NMHUCHMEHHBIE M YCTHBIE OTBETHI C|
oropoit Ha wuH(OpMarmIO M3 y4yeOHHMKA U CIPABOYHBIX|
MaTepuaoB, FPaMOTHO HCIOJIB30BaTh N3YUEHHBII IIOHATHIHHBIN
anmapat Kypca XMMUH;

KOHTPOJIb;
KonTtponbHas
padora; 3auer;

https://content.edsoo.ru/lab/subject/4/

« ftp:/ftp.feior.edu.ru/marstu/20070613/mmlab.chemistry. 317p.oms
« ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry. 191p.oms

Mroro no paszeny:

20

Paznen 4. Xumus u okpy:kamomasi cpeaa




4.1. |BemecTBa W MaTepHaiIbl B
PKH3HHU YeJIOBeKa

16.05.2024
25.05.2024

(XapakTepu3oBaTh pOJIb XUMHH B DPasiMUHBIX cdepax
VIeATETLHOCTH JIFOJIEH, OCHOBHBIE BEIIECTBA M MaTepualbl,
[pUMEHseMBbIE B JKM3HH COBPEMEHHOTO uesioBeka; OObACHATH)
lyci10BUst 6€3011aCHOTO MCIONIb30BAHUS BEILECTB U XUMUYECKHX|
[peakumii B ObITY;

AHanu3uMpoBaTh M KPUTHYECKM OLIEHMBATh HH(OpMALHIO O
BJIMSHUU TIPOMBILIJIEHHOCTH, CEJIbCKOI0 X034HCTBa, TPAHCIIOPTa)
1 1p. HA COCTOSHUE OKPYKalolel cpesbl; YMETh OKa3bIBaTh|
[IepBYIO MOMOIIb IPY XUMHYECKHX 0KOTaX M OTPABICHUSAX;
[IpuHuMaTh yyactHe B 0OCYKJIEHUM IpOOIeM XMMUYECKOH ul
5KOJIOrMYecKOil HAaIpPaBICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
[o3MLHMI0 MO mpobiieMe M MpeanaraTb BO3MOXHBIC IIyTH ef

\YcrHeIil onpoc;
[TuchbMeHHbIIT
KOHTPOJIb;

IpEIICHUS

https://edu.skysmart.ru/teacher/homework/kedomilide

https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/

« ftp://ftp.feior.edu.ru/marstu/20071002/mmlab.chemistry. 199p.oms
« ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.
250k.oms

IMTPOI'PAMME

Toro 1o pazzaery: 3
PesepBHOE Bpems 4
OBLIEE KOJIMYECTBO YACOB I1O 63




IHOYPOYHOE IIVTAHUPOBAHME. 8 kaacc

Ne (Tema ypoka KoJu4ecTBO 4aCcoB JlaTa Buabl, dbopmbI
n/n U3yYeHUsl |KOHTPOJIs
BCEI'0 |[KOHTPOJIbHBIE |[IPAKTHYECKHE
padoThI padoThI
. [Ipeamer xumun. Poims XuMuu B 0 0 08.09.2023  |YcrHBIi ompoc;
" KU3HM yeNoBeKa
2.  [Xummus B cucteme Hayk. MeTtonbl 1 0 0 13.09.2023  (Camoonenxka
[TO3HaHWUA B XUMHH HCIOJIb30BAHUEM
«O1eH0YHOTO
TTUCTay;
3. 1 0 1 15.09.2023 |[IpaxTHueckas
pabora;
3HAKOMCTBO  C  IIpPaBHJIAMH
OesomacHocTH W mpuémamu
paGoTHI B XUMHUYECKOM
nmabopaTopuu.
[lpakTuueckass pabora Ne 1.
[IpaBuna paboTel B 1ab0opaTopun
v OpuéMbl  OOpalleHHs ¢
abopaTopHBIM 000PYAOBaHUEM
4. 1 0 0 20.09.2023  [[TucrmMeHHBII
Tema m BemecTBa. Pu3nueckue .
KOHTPOJIb;
CBOMCTBa BEIIECTB. ATpEraTHoe
COCTOSIHHE BEILIECTB
S. 1 0 0 22.09.2023 |y crupiii ompoc;
UucThIe BEIIECTBA U CMECH. .
. [TrcEMEHHBIH
Crioco0bI pazaeneHus cMecei
KOHTPOJIb;
6. 1 0 1 27.09.2023  ([IpakTtmdaeckas
[IpakTnueckas pabora: Ne 2, .
pabora;
Pasznenenne cmeceli (Ha mpumMepe
OUKMCTKHU TTOBApPECHHOM COJIN)
7. 1 0 0 04.10.2023  |[YcTHBIi ompoc;
ATOMBI U MOJICKYJIBI.
[IpocTeie 1 CIOKHBIE BEIIECTBA
8.  [XuMmmueckue 3IEMEHTEL 1 0 0 05.10.2023  |/IukTraHT;
3HaKH (CHUMBOJIBI)
XIMHYECKUX JIEMEHTOB
9.  |AToMHO-MOJIEKyIspHOEe yueHue,|l 0 0 11.10.2023  |Vermsiit onpoc;
3aKOH ITOCTOSHCTBA  COCTaBa
BEIIECTB




10.  Xumnueckas Gpopmyia. 1 13.10.2023  TIuceMeHHBIN
BajieHTHOCTH aTOMOB KOHTPOJIb;
XUMHYSCKHX 3JICMCHTOB

11. |Cocragienue xummuecknx| ! 18.10.2023  |YcTHBIi ompoc;
(hopMyII IO BAJIEHTHOCTH. [IncemenHbIi
Haxoxnenue BaJICHTHOCTH KOHTPOJIb,
XUMHYECKUX  DJJIEMEHTOB IO
dhopmyie

12. |OtHOCHTENBHAS aToMHas Maccall 20.10.2023 |y crpprit OIIpoC;
OTHOCHUTENbHAS MOJICKYJISIpHAs [TrcbMeHHBIN
Macca KOHTPOJIb;

13. 1 14.10.2023  [VcrHblii onpoc;
Perienne 3a7a4y Ha BBIYMCIICHHE Ny

[IncrMEHHBIN
OTHOCUTEIBHOU MOJIEKYISIPHOH KOHTPOJIB,
MaccChl BEIISCTB

14, Maccosast monst 1 18.10.2023 |y crupiii OIIpoc;
XUMHYECKOT0 2JIEMEHTA B [ [icbMeHHBIN
COEIMHEHHUH KOHTPOJIb;

15. Peniecaue 3a7a4 Ha BBIYHCIICHUC 1 21.10.2023 [InceMeHHBIN
MAaCCOBOM JIOJH XHMHYECKOIO KOHTPOJIb,
hJIeMeHTa 1o bopmyie
COCIMHCHHMS

16. 1 25.10.2023  |Ycrabiii onpoc;
duspuecke M XUMHYECKHE
SIBIICHUSI. XUMUYECKas PEaKIus

17. HpI/I3HaKI/I u yCI10BUSA 1 28.10.2023 |YcrHbIH OIIpocC;
[MPOTECKAHUS XAMUYECKHUX
peaxuui

18. [Bakom  coxpaHmenms  macchl! 08.11.2023  [VeTHblii onpoc;
BeniecTB. M.B. JIoMOHOCOB —

YIEHBIA-IHITUKIOEIUCT
19. [Xumuueckue ypaBHEHUS [TrcbMeHHBIN
1 11.11.2023
KOHTPOJIb;

20. [Tumbl XUMHYECKHUX peaKuI/Iﬁl 15.11.2023  TIuceMeHHBIN
(coemuHeHUs, pas3inoxeHus, KOHTPOJIb,
3aMelIeHHsI, 0OMEHa)

)1, 1 18.11.2023  [VcrHblii onpoc;

Ypox 00001meHns 7|
CHCTeMaTU3aI[u1 3HAHUH 10 TEME
"BemiecTtBa u XUMUYECKUE]
peakmun"”

[InceMeHHBIN
KOHTPOJIb;




22.

KonTponbHass pabota mo Teme
"BermecTBa 51 XUMHUYECKHUE,
peakuuu”

22.11.2023

KonTponbHas
pabora;

23.

Bo3nyx — cMech ra3os.
CocraB Bo3Iyxa

25.11.2023

Y CTHBIN OIpOC;

24.

TermoBolr dQPeKT XUMUIECKOMH]
peaxiuu, MTOHSTHE 0
TEPMOXUMHYECKOM YpaBHEHHH,
PDK30- M JHAOTEPMHYECKUX
peaKIusIx

29.11.2023

TecTupoBaHue;

25.

Kucnopon —  Xumuueckui
PJIEMEHT W TPOCTOE BEIIECTBO.
O30H. HaxoxaeHue Kucioposa B
pupo/Ie, (uznueckue u
XUMHUYCCKHUE CBOMCTBA (pEaKIUu
OKHCJICHUs, ropeHue). [lonsTre
00 okcHIax

02.12.2023

TecTupoBaHue;

26.

Croco0b! MOTyUYeHUST KUCIOPO1a
B nmabopaTopuun u
MPOMBINUICHHOCTH. [IprMeHeHue
KHCIIOpOoJia

—

06.12.2023

[InceMeHHBIN

KOHTPOJIb;

27.

[lpakTuueckass pabora Ne 3.
[lonmyuenue u cobupaHue
KHCIIOPOZa,  HW3Y4YEHHE  €ro|
CBOICTB

09.12.2023

[IpakTrueckas
pabora;

28.

KpyroBopor  kmciopoaa B
npupone. TommBo (yroiab W
MeETaH). 3arps3HEHHE BO3IyXa,
CHOCOOBI €ro IMPeIOTBPAIICHHUS.
Y cunenue apHUKOBOTO
bddekra, paspylicHue
030HOBOT'O CJIOS

13.12.2023

TecTupoBaHue;




29.

Bonopon — XHUMHYECKHH]
DJIEMEHT W TPOCTOE BEIIECTBO.
Haxoxnenue B MIpUpPOJE,
(u3nYeCKue W XUMHUYCCKUC
CBOMCTBA (Ha puMepe
B3aMMOJICHCTBUS C HEMETAIIAMH
158 OKCHUJIaMH METaJlIOB),
[IPUMCHCHHUE, CITOCOOBI
[OJTyYCHUS

—

16.12.2023

[InceMeHHBIN
KOHTPOJIb;

30.

[IpakTnueckas pabora Ne 4,
[lomyuenue u coOupanue
BOJIOPOJIA, N3YUCHUE €T0 CBONCTB

20.12.2023

[IpakTrueckas
pabora;

31.

[loHsATHE 0 KHCIOTAaX U COJISIX

23.12.2023

Y CTHBIN OIpOC;

32.

KontponpHass pabora 3a 1
[OJIyTO1e

27.12.2023

KonTponbpHas
pabora;

33.

KomuuectBo Bemectsa. Monsb.
MounsipHast Macca

10.01.2024

[InceMeHHBIN

KOHTPOJIb,

34.

3akoH ABorajipo. MOHﬁpHLIﬁl

00BEM Ta30B

13.01.2024

[IrcEMeHHBIN

KOHTPOJIb;

35.

Perienne 3a1aq Ha B3aMMOCBSI3b|
KOJMUYECTBA BELISCTBA, 00BEMA U
Maccel Ta3oB. Pacu€tel 1o
XUMUICCKAM YPaBHCHHSIM

17.01.2024

3aver;

36.

Pacuérel mno XUMUYECKUM|
YPaBHEHUSIM. IIpumeHeHue

3aKkoHa ABOTaIpo

—

20.01.2024

[InceMeHHBIN

KOHTPOJIb;

37.

du3nuecKkue CBOMCTBA BOJDI.
AHamn3 W CHHTE3 — METO/E]
M3YICHUS cocraBa BOJIBL.
XHUMHUYECKUE CBOHCTBA BOJIBI
(peakuuun c METajIaMH,
OKCHIaMU METAaJIOB u
HEMETAIIIIOB)

24.01.2024

'Y CTHBIN OIpOC;

38.

[TousiTie 00 OCHOBaHUAX W
MHIMKATOpax

—

27.01.2024

'Y CTHBIN OIpOC;
[InceMeHHBIN
KOHTPOJIb;




39.

Bona xak pacTBOpPUTEIIb.
PacTtBOpBHI. PactBOpumMoOCTD
BEIIICCTB B BOJIC.

HackIleHHbIC ¥ HEHACKHIICHHBIC
PacTBOPHI

31.01.2024

'Y CTHBIN OIpOC;
[InceMeHHBIN

KOHTPOJIb,

40.

Konuentpanus pPacTBOPOB.
MaccoBast 10711 BEIIeCTBa B
[pacTBOpeE. Brruncnenus C
HCTIOJIb30BAHUEM TIOHSATHUS
«MaccoBasl JOJISI BEIIEeCTBa B
pacTBOpe»

—

03.02.2024

'Y CTHBIN OIpOC;

41.

[IpakTnueckas pabora Ne 5,
[IpuroToBiaeHne pacTBOPOB C
onpeeéHHON KOHIIEHTpaluei

07.02.2024

[IpakTrueckas
pabora;

42.

Ponb pacTBOpOB B NpUPOJE U B
PKU3HM 4elloBeka. KpyroBopor
BOABI B TIPHUpOJIE. 3arpsi3HEHHE
MpUpOMHBIX BoA. OxpaHa #
0YMCTKA TPUPOIHBIX BOJI

10.02.2024

Y CTHBIN OIpOC;

43.

Kiraccudukars
HEOPTaHUYECKUX COCTUHCHUH

14.02.2024

'Y CTHBIN OIpOC;

44,

OKCHIBI: COCTaB,
KiTaccuurams (ocHOBHEIE,
KHCJIOTHBIE, amdoTepHbIe,
HecoJIe00pa3yIomue),

HOMEHKJIaTypa (MEeXyHapoIHas
u TpuBHanbHas). [TomydyeHue o
XUMHYCCKUE CBOWCTRBA]
KHCJIOTHBIX 1 OCHOBHBIX OKCHJIOB

17.02.2024

Y CTHBIN OIpOC;

45.

OcHoBaHUS: COCTaB,
K1accuuKanys, HOMEHKIATypal
(MexmyHApOTHAS u
TpUBHANbHAS), (QUIUUECKHE U
XMMHYECKHE CBOWCTBA, CIIOCOOD]
MOTyYCHUS

21.02.2024

TecTupoBaHueE;




46. |AMporepHble OKCHUIBI u/l 24.02.2024 |[TucrMeHHBII
THAPOKCHIIBI, WX CBOHCTBA W KOHTPOJIb;
[MOJTydeHUS

47. 1 28.02.2024  |[TucbMeHHBIN
KucaoTer: COCTaB, .

KOHTPOJIb;
KJIACCU(UKAIUSA, HOMECHKIIATYpA,
(hu3uIecKue CBOMCTBA

48. 1 03.03.2024 |TectupoBaHue;
Kucnotst: XAMHUYECKHE
CBOMCTBA, CIIOCOOBI TOJMYYCHHUS.

Psi/1 akTHBHOCTH METaJIIOB

49. 1 07.03.2024 [[TucbMeHHBIN
Conu (cpenHue): HOMEHKIIATYpa, KOHTDOJ;
CITOCOOBI TTOJTYICHHUS,

B3aUMOJICCTBIE coneit C
MeTalIaMH, KHCIJIOTaMH,
[eJI09aMHt 1 COJISIMU

50. 1 10.03.2024  [[InchmennbIii

Borurcnennst 1o ypaBHEHHSM
5 KOHTPOJIb;
XUMHUYECKOHN peakiiuu

51. | emernueckas CBS3b Me){(ﬂyl 14.03.2024 [IucbMeHHBIN
KJaccaMu HEOpPraHU4YeCKHX KOHTPOJIb,
COEITMHEHUN

52. 1 17.03.2024 |[IpaxTuueckas
[IpakTuueckas padora Ne 6. paboTa;
Pemenne 3KCIepUMEHTANBHBIX
3amady  mo Teme «OCHOBHBIC
KJIACCHI HEOPraHUYECKUX
COETMHECHUID)

53. 1 21.03.2024 ([IpakTtmdaeckas
Ypok 0000mIeHHS u baGora;
CUCTEMAaTH3alliu 3HAHUH 110 TEME
"OcHOBHBIE KJI1acc
HEOPraHMYECKUX COETMHEHNI"

54. 1 24.03.2024 |[KoHTposibHAs
KonTponbHas pabora mo Teme

P p pabora;

"OcHOBHBIE KJIaCCBh]
HEOpPraHNYECKUX COETUHEHUN".




S55.

[TepBbic MOTBITKH
KIacCH(DUKAIMH ~ XUMUYCCKHX]
hieMeHTOB. [loHATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (IIIETOYHBIC
U eJ0YHO3EMEITbHBIC METAJLIBI,
rajJoreHbl, WHEPTHBIC  Ta3bl).
DJeMEHTBI, KOTOpbIe 00pasyroT
aM(pOoTepHbBIC OKCHJIBI u
VTP OKCHTBI

04.04.2024

'Y CTHBIN OIpOC;

56.

Crpoerne  atomoB.  CoctaB
AQTOMHBIX sep. H3oTomsbl.
DneKTpOoHbl. PUBNYECKUN CMBICIT
[MOPSIKOBOTO HOMEpA dJIeMEHTa

07.04.2024

Y CTHBIN OIpOC;

57.

[Tepuonnueckuii 3aKOH 51
[lepuoanueckas cucTtema
XUMHUYeCKUX odneMeHnToB JI.U.
MenpaeneeBa. [lepuobl, rpymnmsl,
noArpyIbl. QU3NYECKUN CMBICT]
HOMEPOB IEPHOJa U TPYIIITHI

11.04.2024

'Y CTHBIN OIpOC;

58.

Crtpoerne 3JIEKTPOHHBIX
o0omoyek aToMoB mepBbIX 20
XIMHYECKAX 3JIEMEHTOB
nepuoauyueckot cucremsl J. U.
MeHeneena

—

14.04.2024

Y CTHBIN OIpOC;

59.

XapakTepUCTUKa XHUMHUYECKOrO
JIEMEHTA 10 €r0 IMOJOXKEHUIO B
nepuoanueckoil cucreme [. U,
Menneneesa

18.04.2024

[InceMeHHBIN

KOHTPOJIb;

60.

3HauCHHE MIEPHOANYECKOTO
3aKOHA M TEPUOIUYECKOU
CUCTEMBI XUMHYECKUX|
DJIEMEHTOB ISl Pa3BUTHSI HAyKU
11 TPaKTUKH.

. 1. MeHnpaeneeB — YyYEHBIH,
[eJaror ¥ rpakJIaHuH

21.04.2024

Y CTHBIN OIpOC;
[InceMeHHBIN

KOHTPOJIb;




61. 1 28.03.2024  [YcTHBI ompoc;
DNEKTPOOTPHUIIATEITHHOCTh
ATOMOB XUMUYECKUX 3JIEMEHTOB.
XuMHUecKas CBSI3b: KOBAJICHTHAs
MoJIsIpHAst u KOBaJICHTHAS
HETIOJIsIpHAS
62. |MonHas XMMHYECKas CBSI3b. 1 25.04.2024  [YcTHBI ompoc;
63. |CTeneHb OKUCICHHS 1 28.04.2024  [YctHBIil ompoc;
64. 1 02.05.2024  [VcrHblii onpoc;
OKHCIIATEIBHO- [11CHMEHHbIiH
BOCCTAHOBUTENIbHBIC  PEAKIIHH KOHTPOIIb,
(OBP). IIpormeccsl OKHCICHUS U
BOCCTAHOBJICHUS.
OKHCIUTEIN U BOCCTAHOBUTEIIN
65. 1 05.05.2024 |TectupoBanue;
CocraBneHne ypaBHEHHH
OKHCJINTEIHHO-
BOCCTAHOBUTEIILHBIX PEaKIUil U
CXEM 3JICKTPOHHOTO Oaranca
66 Ypok 000011IeHUS I/Il 12.05.2024 [IucbMeHHBIH
* |cucTeMaTH3alni 3HAHUKN KOHTPOJIb;
67. [[IpomexyTouHas aTTecTalus | 16.05.2024 [KonTtponbHas
pabora;
68. 1 19.05.2024 |YctHBIi ompoc;
YPOK pa3BHBAIOIIECTO KOHTPOJIS
3HaHUH. XUMUS B IEUCTBUHA
OBILIEE KOJIMYECTBO

YACOB I10 ITTPOTPAMME




HOYPOUYHOE IVIAHUPOBAHMUE 9 KJIACC

Knaccugukanus ¥ HOMEHKIATypa
HEOPraHUYECKUX BEILIECTB
(MeXITyHApOHAS U TPUBHAIHLHAS)

Ne Tema ypoka KosnuecTBO 4yacoB JlaTa Buabl, dbopmbI
n/n W3yYeHUsl |KOHTPOJIsI
BCET0 |KOHTPOJILHBLIE |IPAKTHYECKHE
padoThI padoThI
I. 1 0 0 05.09.2023  |YcTHBIi ompoc;
[Tepuoarnueckuit 3aKOH.
[Mepuoanueckas cucTeMa
XUMHUYCCKUX djeMeHtoB /[[. T.
MenneneeBa. CTpoeHHE aTOMOB
2. 1 0 0 08.09.2023  |YcTHBIi ompoc;
3aKOHOMEPHOCTH B HW3MEHCHUH
CBOWMCTB XMMHUYECKHX 3JICMCHTOB
MEepBBIX TPEX MEPHOAOB, Kajws,
KalblUsl W WX COCAWHCHUU B
COOTBETCTBHU C IIOJIO)KCHUEM B
[EepUOUYECKON cucreme u
CTPOCHHEM aTOMOB
3. 1 0 0 12.09.2023  |YcTHBIi ompoc;




1 15.09.2023 [IucbMeHHBIH
XHUMHUUeCKHe CBOMCTBA BEIICCTB, KOHTPOIB;
OTHOCSIIIMXCST K pa3iIMYHBIM
KJ1accam HEOPraHUYECKUX|
COCIMHEHHN, WX TeHETHYEeCKas
CBSI3b
CTpoeHHe  BelecTBa: BHI[HI 19.09.2023 |TectupoBaHue;
XUMHUYECKON CBSI3H. Tunbl
KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA|
oT THANA KpUCTAJTUYECKOM
pEIIETKU

22.09.2023  [KoutposbHas

BxomHas KoHTpoIbHAs paboTa

—

pabora;




Kiaccupukanuss ~ XMMHUYECKHX]
peaxkuui o Ppa3IUYHBIM
npu3HaKaM (110 YUCITy U COCTaBY)
YYacTBYIOIIMX B peaKiuy|
BEILCCTB, o TETIIOBOMY|
bddexry, o MN3MEHEHHUIO
CTeTeHen OKUCJICHUS]
XUMHYECKHX  DJIEMEHTOB, IIO
00paTUMOCTH, MO  YYacTHIO
KaTanin3aTopa). OK30- 7|
SHIOTEPMUYECKHE peaximy,
TCPMOXUMHYECKUE YPABHCHUS

26.09.2023

CamoorieHKa
HCIOJIBE30BaHUEM
«OLeH0YHOTO
ITHCTaY,

[TonsiTue 0 CKOpOCTHU
XUMUYECKON peaKiy.

[loHsiTHE O TOMOTEHHBIX W
reTepOreHHBIX peaxIusx.
DakTopHl, BIIMAIOIINE HA
CKOPOCTh XMMHYECKOHN peaKIiu

29.09.2023

Y CTHBIN OIpOC;

[lousTne 00 OOpaTUMBIX W
HEe0OpaTHMBIX XUMHUYECKUX|
peaKIusX. [onstue 0
XHUMHUYECKOM PaBHOBECHU

—

03.10.2023

'Y CTHBIN OIpOC;

10.

q)aKTOpBI, BIMAIOIINEC HA
CMCIIICHUC XUMHUYCCKOTO|
PaBHOBCCHUA

—

06.10.2023

TecTupoBaHue;

11.

MexaHns3m OKHUCJIATEIIBHO-
BOCCTAHOBUTEJIBHBIX  PEaKIH]
(37EKTPOHHBIT Oananc
OKHCITUTEIBHO-
BOCCTaHOBUTEIBHON PEAKIINHN)

10.10.2023

[IrcbEMeHHBIN

KOHTPOJIb,

12.

TUCCOTMAITH. DJICKTPOJIUTHL ]
HEDJICKTPOJUTEL.
Katronnl, aHHOHEL. MexaHH3M
Trcconuanuu BEIIICCTB C
Pa3TMIHBIMA BHJIAMU
XUMHYSCKON CBSI3H

Teopus AIEKTPOTUTHIECCKOU 1

13.10.2023

Y CTHBIN OIpOC;




13 17.10.2023  |YcTHBI#H ompoc;
CrerneHb TUCCOLHAIIH.

CHIIBHBIC M CITA0BIC DIICKTPOTUTHI

14 20.10.2023  [[IuchbMEHHBIHA
Peakiiuyt HOHHOTO OOMEHa, YCIIOBHS .

KOHTPOJIb;
X MPOTCKAHUSI. Honnbie
YPABHEHUS peakLuil

15 24.10.2023  [[IuchbMEHHBIHA
XUMHYECKHE CBOWCTBA KHCJIOT B KOHTPOJIb,
cBeTe MIpeICTaBICHUN 00
AIIEKTPOIMTHIECKOMN TUCCOIUATITIH

16 27.10.2023  [[IuchbMEHHBIHA
XUMHUYECKHE CBOMCTBA OCHOBAaHWH KOHTPOJIb,

B CBETE IPEICTaBICHUH 00
PIEKTPOIMTHYECKOM TUCCOIUAIIIH

17 10.11.2023 [[IucbMeHHBIH
XUMHYECKHE CBOMCTBA COJEH B KOHTPOJIb,
cBeTe MIpeICTaBICHUN 00
AIIEKTPOIMTHYECKOM TUCCOIUATITIH

18 . N .
ITousTre o ruaponuse conei 14.11.2023 |YcTHBIi ompoc;

19|KauecTBeHHBIE peakuun Ha 17.11.2023  TIuceMeHHBII
KaTHOHBI M aHUOHBI KOHTPOJIb;

20 21.11.2023 ([IpakTtmdaeckas
[pakTudeckas pabora Nel. pabota;
Pemenue AKCIIEPUMEHTAIBHBIX
3amaq o TeMe
"D IEKTPOTUTHICCKAS
nmucconmanys'

21 [Ypok 00001IeHNs u 24.11.2023  TectupoBanue;

CHUCTEMAaTHU3alInn 3HAHUHI




22.

Oo6mrast XapaKTePUCTHKA|
raJIOTeHOB. OcoGenHOCTH
CTpOCHHS aTOMOB 3THUX
DJIIEMEHTOB, XapaKTepHBIE IS
HUX CTETIeHU OKHCIICHUS.
Crpoenue u ¢duznueckue
CBOMCTBA MPOCTHIX BEIIECTB —
rajgoreHoB. XHUMHUYECKHE
CBOWMCTBA Ha TMpHUMEpPEe XJIOpa
(B3auMOJIEHiCTBIE C METAJIIAMH,)
HEMETaJUTAMH, TIEI0YaMH )

28.11.2023

'Y CTHBIN OIpOC;

23.

XITOpOBOIOPOT. ConsHas
KHCIIOTa, XUMUYECKHE CBOMCTBA,
[MOJTy4eHUE, MIPUMECHEHHUE.
KavyecTBeHHass  peakiusi  Ha|
XJIOPU-UOHBI

—

01.12.2023

Y CTHBIN OIpOC;
[InceMeHHBIN

KOHTPOJIb,

24.

DHU3NO0TOrIIeCKOe JICUCTBUC
XJopa W XJIOPOBOIOpOda Hal
OpraHu3M YyeJoBeKa.
Baxueiimue XJaopuasl U UX
HaXO0KJCHUE B TIPUPOJIC

—

05.12.2023

Y CTHBIN OIpOC;

25.

[lpakTuueckass  pabota  Ne2.
[TomydyeHue COJISTHOM KHCIJIOTHI,
3y4deHHUE e¢ CBOMCTB

08.12.2023

[IpakTrueckas
pabora;

26.

Pelenre 3a1a4 Ha BBIYHCIICHHUS
[0 YPaBHCHUSM XHUMHUYECCKHUX
[peakIuii, eciu OJIUH pearcHT JaH|
B U30BITKE

12.12.2023

[IrcEMeHHBIN

KOHTPOJIb,

27.

KontponbHass pabora 3a 1
MOJTYTOJIHe

15.12.2023

KonTponbpHas
pabora;




28.

Oo6mrast XapaKTePUCTHKA|
DIIEMEHTOB VIA-rpymmsL.
OCOOEHHOCTH CTPOCHHUSI aTOMOB
DTHX JJIEMEHTOB, XapaKTepHBIE
UIS HUX CTENEeHW OKHCIICHHUS.
Crpoenue u ¢duznueckue
CBOMCTBa MPOCTHIX BEIIECTB -
KICIIOpoa u Cephl.
AnnmoTponHble  MoguduKanuy|
KHCIIOPOJIa ¥ Cepbl. XUMUYIECKHE
CBOMCTBa Ccephl

19.12.2023

'Y CTHBIN OIpOC;

29.

CepoBonopo, CTpPOCHUE,
(u3nYeCKue W XUMHUYCCKUC
CBOIiCTBa

—

22.12.2023

Y CTHBIN OIpOC;
[IricEMeHHBINH

KOHTPOJIb;

30.

OKcumbpt cepol KaK
[pEICTaBUTEIN KHCIIOTHBIX
okcu1oB. CepHHCTAs KUCIIOTa

26.12.2023

Y CTHBIN OIpOC;

31.

CepHast kuciota, GU3HIECKHE U
XIMHUYECKHAE CBOMCTBa (0OIIMe
Kak  TpEACTaBUTEIS  Kiacca
KHCJIOT M CHeHU(HUUECKue),
npuMmeHeHne. Comu  cepHOU
KHCJIOTHI, KAYECTBECHHAS PEaKITHsI
Ha CylIb(aT-uoH

29.12.2023

[InceMeHHBIN

KOHTPOJIb,

32.

XUMUYECKUE PEeaKIuu, JIeKaIUC
B OCHOBE  IPOMBINIJICHHOTO
croco0a  IMOMYYEHUS  CEPHOU
KUCIIOTHL. PemieHne 3amad  HQ
HAXOXXJICHHE MacCOBOH IO
BBIXO/1a MTPOAYKTA PEaKIUU

12.01.2024

Y CTHBIN OIpOC;




33.

Haxoxnenue ceppl U €€
COEJTMHEHUM B MIPUPOJIE.
XumMuaeckoe 3arpsi3HCHUE
OKpYyXKarolei cpelibl
COeTUHEHUSIMH cepel
(KUCIIOTHBIE JOXK]IU, 3arPSI3HCHIC
BO3/IyXa W BOJOEMOB), CIIOCOOBI
€ro IpeAoTBPAILCHH

16.01.2024

'Y CTHBIN OIpOC;

34.

Oo6mrast XapaKTePUCTHKA|
IIEMEHTOB YA-rpynnsi.
OCOOEHHOCTH CTPOCHHUSI aTOMOB
DTHX DJIEMEHTOB, XapaKTepHBIE
UIT HUX CTENEHHM OKHCIICHUS.
A30T,  paclpoCTpaHCHHE B
MIPUPOJIE, (dbm3ugeckue 7|
XHUMUYECKHE CBOMCTBA.
KpyroBoport a3zora B mpupoae

19.01.2024

Y CTHBIN OIpOC;

35.

AMMUak, ero (U3NYECKHE W
XUMUYECCKUE CBOIICTBa,
rmosrydeHue u npuMmenenue. Conn
AMMOHUS, WX (U3WUYECKUE WU
XUMUYECCKUE CBOIICTBa,
MpUMEHEHUE. KauecTBennas
[peaKIys Ha HOHBI AMMOHUS

23.01.2024

TecTupoBaHuE;

36.

[lpakTuueckass  pabota  Ne3.
[ToyueHne aMMmHaka, M3ydeHHE
€ro CBOMCTB

26.01.2024

[IpakTrueckas
pabora;

37.

AzoTHas KHCJIOTA, e
(¢u3nyeckue W XUMHYECKHE
CBOICTBa (obOmue KaK]
[PEICTAaBUTEIS Kilacca KUCIOT |
cneruduueckue). Hutpatsr

30.01.2024

Y CTHBIN OIpOC;
[InceMeHHBIN
KOHTPOJIb;




38. 1 02.02.2024 |YcTHBIH ompoc;
Mcnonb3oBaHUE  HUTPATOB U
COJIEH AaMMOHMSI B KauyecTBE
MUHEPATBHBIX ynoOpeHuil.
XUMHUYECKOE 3arps3HeHue
OKpYyXKarolei cpelibl
COCTUHCHHUSIMH a30Ta)|
(KUCTIOTHBIE JOXKIH, 3arps3HEHIE
BO3/1yXa, IOYBBI U BOJTOEMOB)
39. dochop, AJJIOTPOITHBIC 1 06.02.2024 |YcTHBIH ompoc;
Mo au(UKALIY dochopa,
(u3nYecCKue W XUMHUYCCKUC
CBOMCTBa
40. Okcnn bocdopa(V) ull 09.02.2024  [VcrHbiii onpoc;
pochopHas KHCJIOTA, [TicoMeHHbIH
usndeckne M XUMHYECKHE KOHTPOJIB,
CBOICTBA, MOJy4YCHHE.
KayecTBeHHass  peakiusi  Ha|
(dbochaT-nuoHBI
41.  [McnonpzoBanue docaros sl 13.02.2024 |TectupoBaHue;
KaueCTBE MUHEPAITbHBIX
ya00peHuit. 3arpsi3HeHHe
[IPUPOTHBIX BOJIOEMOB
dbocharamu
42. 1 16.02.2024  [VcTHBII onpoc;
Yrnepon, AJJIOTPOITHBIE
MOIU(HUKAIIIH,
pacrnpocTpaHeHue B TPUPOJIE,
(u3nYecCKue W XUMHUYCCKUC
CBOICTBA. AncopOrusi.
KpyroBoport yriieposa B mpupo/ie
43. 1 20.02.2024  [YctHBIi ompoc;

Oxcuapst yraepoaa, ux
¢dbuzpueckue U XUMHUYECKHE
CBOICTBA, ¢duznonornyeckoe
nelicTBUE Ha KUBBIC OPraHU3MBI,
[OJlydeHUe W  IIPUMEHEHHeE.

JKOJIOTHYECKHe MpoOIEeMBlL,
CBSI3aHHBIC c OKCHJIOM
yriepoma(1V); TUTIOTE34)
r100aIEHOTO MOTETJICHHUS]

KITUMATa; MapHUKOBBIN 3 ekt




44. 1 22.02.2024 |[TucbMeHHBIH
'YroabHas KUCJIOTa U ¢€ COJU, UX KOHTPOJIB;
($u3MYeCKUe W XUMHYECKHE
CBOICTBA, MOJTyYeHUE u
[MPUMCHCHUE. KauectBennas
peakmus Ha KapOOHAT-HOHEI.
lcrions30BaHue KapOOHATOB B
OBITY, MEIULIMHE,

[IPOMBIIICHHOCTH,  CEJIBCKOM
XO3SIMCTBE

45. [MMpaxtiaeckas pabora  Ned |l 27.02.2024  [IIpakTiyeckas
[lonydeHue YrieKUCIOro rasa. pabora;
KauecTBeHHass  peakuus  Ha
KapOOHAT-HOH

46. 1 02.03.2024  [Vcrablii onpoc;
[lepBOoHAYALHBIC TIOHSATHS 00
OpraHMYECKUX BEIIECTBAX KaK O
COCTHMHCHHSIX yraepoa:
0COOCHHOCTH cocTaBa u
CTPOCHHS

47. 1 06.03.2024  |YcTHBIi ompoc;

[lonsTHe O  OMOJIOTHYECKH
BXHBIX  BEIIECTBAX: IKUPAX,
OcnKax, YTIIEBOIAX.
MartepualibHOE €JIMHCTBO
OpraHMYECKUX u
HEOPTaHUYECKUX COCTUHCHUH

48.  |Kpemuuii, ero ¢usmueckue ull 09.03.2024  [YcTHBIH 0mpoc;

XUMHIICCKHE CBOICTBa,
[MOJlydeHUe ¥ TPUMEHCHHUE B
DJICKTPOHHKE. CoemuHeHus
KPEMHHUS B IPUPOJIC
49. 1 13.03.2024 |YcrHBIit ompoc;

OOmue  mpeAacTaBIeHUS 00
OKCHIIE kpemrusiI 1Y) 7|
KpEMHHUEBOM KHUCJIOTE.
CHIIMKATBI, UX HCTOJIh30BAHKE B
OBITY, MEIUIHHE,
MPOMBIIIIIICHHOCTH

[IrcEMeHHBIN
KOHTPOJIb;




50.

Baxueiiine CTPOUTENBHBIE
MaTepHaIbl: KepaMHKa, CTEKIIO,
LIEMEHT, OETOH, >KeJIe300€TOH.
[IpoGiembl 0e301acHOro
HCTIONb30BAHKS  CTPOUTEIIBHBIX|
MaTepHaIOB B  TOBCEIHEBHOM
KI3HH

16.03.2024

'Y CTHBIN OIpOC;

S1.

[IpakTrueckast padora Ne 5.
PemmeHne  3KCIIEpUMEHTATBHBIX]
3agad 10 TeMme «BaxHewme
HEMETAJUTBl U UX COCTMHEHUS

20.03.2024

[IpakTrueckas
pabora;

52.

Ypox 00001meHns 7|
CUCTEMAaTH3alliu 3HAHUIA

23.03.2024

TecTupoBaHuE;

53.

Y POK KOHTPOJIS 3HAaHUI

27.03.2024

KonTponpHas
pabora;

54.

Oo6mrast XapaKTePUCTHKA|
XUMHYECKAX  JJIEeMEHTOB  —
METaJJIOB Ha OCHOBaHHMH WX
[MOJIOKEHUSI B TEPHOAMUECKON
CHUCTEME XMMUYECKUX IJIEMEHTOB
Jl. 1. MenneneeBa U CTpOEHHS
atomMoB. CTpOCHHE METaJLIOB.
Mertamuueckast CBS3b u
METaJTHIeCKast
KpUCcTauIMuecKas penieéTka

03.04.2024

'Y CTHBIN OIpOC;

55.

DIEKTPOXUMHUUCCKAN psnl
HATIPSDKEHUIH METaJUIOB.
duznyeckre W XUMHUYCCKHE
cBoiictBa MerauioB.  OOmme
CIIOCOOBI MOYYCHUS METAIUIOB

06.04.2024

Y CTHBIN OIpOC;
[IrcEMeHHBIN
KOHTPOJIb;

56.

[ToHsiTHE O KOPPO3UU METAIIJIIOB U
OCHOBHBIC CIIOCOOBI 3aIlMTHI OT
KOppO3UHN

10.04.2024

'Y CTHBIN OIpOC;




57.

CruiaBbl (cTa, YYTYH,
MIOpaTiOMHHANA, OpoH3a), UX
MpuUMEHEHHEe B OBITY W

IIPOMBIIIIVICHHOCTH

—

13.04.2024

'Y CTHBIN OIpOC;




S8.

[[{enounbie METaJLTHI,
[lonoxxeHne B NEPUOIUUECKOM]
CHCTeMe XUMHYECKUX IIEMEHTOB
Jl. 1. MenneneeBa, cTpoeHHE
aToMOB. HaxoxieHue B mpupoze.
du3udeckne W XUMHYECKHE
CBOICTBa (Ha IpUMEpe HATPHUS U
Kanus). OKCUIIBI M THAPOKCH/IBI
Hatpusi W Kanud. IIpumeHeHue
[CJIOYHBIX METANIOB H  UX
COCAUHECHUI

17.04.2024

'Y CTHBIN OIpOC;

59.

[llenouHO3eMENbHBIE — METaJIJIbI
MarHuii W KajblUid, CTPOEHUE
ATOMOB. ITonoxenue B
MepUOANYECKON CHCTEME
XUMHUYeCKuXx aiemenToB JI. .
MenneneeBa. HaxokneHue B
pUpoe. dusnveckue u
XUMHUYECKHE CBOWCTBA.
Baxueiinme COCJIMHCHUS
Katblisi  (OKCHA, THIPOKCHI,
COJTH)

20.04.2024

Y CTHBIN OIpOC;

60.

PeieHue 3ama4 Ha BBIYUCIICHUSA
[0 YPaBHEHUSM XHMHUYECKUX
peakuuii, eclid  OJUH U3
PCareHTOB NlaH B W30BITKE WIIH
COIEP)KUT TPHUMECH; MAacCOBOH
TOJTN BBIXOZIA IPOJYKTA PEAKITHH

24.04.2024

[InceMeHHBIN

KOHTPOJIb;




61.

HKécTtkocTh BOABI M CIIOCOOBI €€
YCTpaHCHHUS.

BbiunciieHrss MO ypaBHEHUSIM
XUMHUYCCKUX  PEAKIMH,  eCJIH
OJIMH M3 PCarcHTOB JaH B BHC
BOJHOTO PAacTBOpa C H3BECTHOM
MacCOBOM JoJIei

27.04.2024

'Y CTHBIN OIpOC;

62.

[Ipaktnueckas  pabora  Neb6.
JKEcTkoCcTh BOOBI U METOALI €€
YCTpaHEHHUS

—

04.05.2024

[IpakTrueckas
pabora;

63.

Amomuanid.  [lonokeHne B
[epUOANYECKON CHCTEME
XUMUYeCKuX aieMmenToB JI. .
MenzieneeBa, CTpOEHHE aroMma.
Haxoxnenue B MIPUPOJE.
@u3ndeckne W XUMHYECKHE
CBOMCTBA. AmMdoTepHbIe
CBOMCTBa OKCHA U THAPOKCUIA

08.05.2024

Y CTHBIN OIpOC;

64.

Keneso. [Tonoxxenue B
[epUOUUECKON CHUCTEME
XUMHUECKUX snemeHToB . U.
MeHeneeBa, CTPOCHHE aToMa.
Haxoxnenue B MPUPOJIE.
dusznyeckue U  XUMUYECKHUE
CBOMCTBA

11.05.2024

Y CTHBIN OIpOC;

65.

HpOMC)KYTO‘IHaH aTTeCTanusa

15.05.2024

KonTponbHas
pabora;

66.

Oxcufpl, THAPOKCUABI U COJH
skene3a(ll) u xxeneza(1ll)

18.05.2024

Y CTHBIN OIpOC;

67.

[IpakTrueckast padora Ne 7.
PemmeHrne  AKCIIEpUMEHTATBHBIX]
3agad 10 TeMme «BaxHewime
METAJLIBI M X COCIMHECHUS

22.05.2024

[IpakTrueckas
pabora;




68.

OCHOBBI IKOJIOTHIECKOM|
rPaMOTHOCTH. XuUMHIYEeCKOe
3arpsi3HCHIEC OKpYyKaromieH|
Cpenmbl, TPeaebHO IOIyCTHUMAs]
KoHLeHTpanus BemiecTs - [1JIK).
Posib  xumMum B pelICHUH
PKOJIOTHIECKUX TPOOIIEeM

25.05.2024

'Y CTHBIN OIpOC;

OBUIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YUEHUKA

Xumust. 8 kinacc/I'adbpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., Akunonepnoe odmectBo «3narensctBo «IIpocBemenney;

Xumust. 8 kiacc. /Epemun B.B., Ky3semenko H.E., [Ipoznos A.A. u apyrue; noxn penakuueii Jlyanna B.B., OO0 «JPODA»; AO «H3znarensctBo [Ipocsenienuey;

Xumus. 8 kinace/XKypun A.A., AkimonepHoe o01mectBo «M3marensctBo «IIpocserieHue»;

Xumus. 8 knacc/Kysuenoa H.E., Turosa .M., 'apa H.H., O6miecTBO ¢ orpannueHHON 0TBeTCTBEHHOCThIO «3natenbckuii nientp BEHTAHA-I'PA®y; AkiinonepHoe 00IIecTBO
«z3natensctBo [IpocBenienue»;

Xumus. 8 kinace/Pynsutuc I'.E., ®enpaman @.I°., AkimonepHoe odiiecTBo «M3matenberso «IIpocBeiieHuey;

Xumust. 9 knacc/I'adbpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., Akunonepnoe odmectBo «3xarenscto «IIpocBemenney;

Xumus. 9 knace. /Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A. u apyrue; noj peaakuueit Jlyauna B.B., OO0 «/IPODA»; AO «M3narenpctBo [IpoceeieHuey;

Xumus. 9 knace/XKypun A.A., AkimonepHoe o01mectBo «M3marensctBo «IIpocBerieHne»;

Xumus. 9 knacc/Kysuenoa H.E., Turosa .M., 'apa H.H., O6miecTBO ¢ orpannueHHON 0TBeTCTBEHHOCThIO «3natensckuii ientp BEHTAHA-I'PA®y; AkiinonepHoe 00IIecTBO
«3narenbcTBO [IpocBenieHue»;

Xumus. 9 knace/Pynsutuc I'.E., ®enpaman @.I°., AkionepHoe oomiecTBo «M3matenberso «IIpocBeiieHuey;

DNEKTPOHHBIE TOCOOUS IO IPEMETY:

Xumus (8-9kiacc). BupryanbHas nabopaTopus (3JIEKTPOHHOE yueOHOE M3IaHuUE).

Xumusa. MynpTUMeIniHOE yaeOHOoe mocodre HoBoro oopasia. 8 kimacc. Juck 1, 2, 3.

Xumus ans Beex -XXI. Pemenne 3agad. Camoy4duTens.

OTtkphITas XuMus (TTOJTHBIN HHTEPAKTHBHBIA KYPC XUMHH).

Bgenure cBoii BapuaHr:

METOANYECKHUE MATEPUAJIBI JJIS1 YAUTEJIA

1. TIpumepHas nmporpamMma 1o y4eOHbIM mpeameram. Xumus. 8-9 kmaccel: M.: IIpocsemenwe, 2021. (CtaHaapTsl BTOPOTO MOKOJIEHISN).

2. Asropckas mporpamma O.C.I'abpuensina, cootBeTctByomias ®denepansHoMy [ocymapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO OOMLIEro 00pa3oBaHHs U
JomnyuienHas MuHucTepcTBOM 00pa3oBanus u Hayku Poccuiickoii @eneparnmu (O.C.I'abpuensa [Iporpamma kypca xumun aist 8-9 KiiaccoB 0011e00pa30BaTeIbHBIX yUPEKICHHUH /
O.C.I'abpuernss. - M.: Jlpoda, 2013r.).

3. Tab6puemnsn, O.C. Xumus. 8 kimace: yueb. s obieobpasoBarenbubix yupexaenuii /O.C. ['abpuensan.-2-¢ uzf. crepeoruir.- M.: JIpoda, 2013.-286 c.

4. Ta6puemnsH, O.C. Xumus. 9 kinace: yuebuuk /O.C. Tabpuensu, B.W. CuBornaszos, C.A. Cnaakos. -M.: IIpoda, 2014.-158 c. - (HaBuratop).

5. Tabpuensn, O. C. HacronpHas kHura yantens. Xumus. 9 k i1.: meroandeckoe nocodue / O. C. I'abpuensn, U. I'. Octpoymos.- M.: Ipoda, 2010

6. Tabpuensn, O. C. Xumus. 9 kiracc.: KOHTPOJIbHBIE U IPOBepouHbIie paboTe! k yuebuuky O. C. T'abpuensaa «Xumus. 9 / O. C. T'abpuensn, I1. H. Bepeskun, A. A. Yirakosa u
1ap. — M.: Ipoda, 2009r.

7. Taopuensn, O. C. Uzyyaem xumuro B 9 ki1.: qunakrudeckue marepuaisl / O. C. [abpuensn, U. I'. OctpoymoB.- M.: bauk mmoc, 2009r.

8. TabpuemnsH, O. C. Pabouast Tetpap. 9 k i1. K yuebuuky O. C. T'abpuensna «Xumus. 9»/ O. C. I'abpuensy, A. B. Surykosa. - M.: JIpoda, 2012r.



9. Tabpuensn, O. C. Xumus B TecTax, 3afadax, yupaxuenusx. 8— 9 ki. / O. C. T'abpuensu, H. I1. Bockoboitnukora.-M.: Jpoda, 2009r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUS H HAYKH

http://www.fipi.ru [Topran ®UIIN - denepaabHplii KHCTUTYT MEeIArorHueckux uaMepenuii http:// www.ege.edu.ru [lopran EI'D (undopmarmontoii noaaepxku EI'D)
http://www.probaege.edu.ru [lopran Equneiii sx3amen

http://edu.ru/index.php Denepanbubiii mopran «Poccuiickoe oOpazoBanue» http://www.infomarker.ru/top8. htmlIRUSTEST.RU - ¢enepanbublii LEeHTp TeCTUpOBaHUS.
http://www.pedsovet.org Bcepoccutickuii Matepuet-Ileacoser. http://ru.wikipedia.org/ - cBOOOHAS SHIIUKIIONECIMS;

http://bio.1september.ru/ http://him.1september.ru/ anexTpoHHas BEpCHA T'a3eThl «XUMHs»; mopTal (MeTtonnueckue pa3paOdoTKH Ui YPOKOB XMMHUH, IIPE3CHTAIINN);
http://www.uroki.net - pa3paboTK1 YpOKOB, CLICHAPHHU, KOHCIIEKTHI, IOYPOYHOE [UIaHUPOBaHuE; hitp://Www.it-n.ru - ceTh TBOPUYECKHUX YUUTEICH;

http://festival.1september.ru/ - ypoku u Ipe3eHTaIUH;

http://infourok.org/ - pa3paboTKH ypOKOB, IPE3CHTALIHH.

http://kontren.narod.ru - HHpOPMAIIMOHHO-00PA30BATEIIBLHBIN CAWUT IS TEX, KTO U3y4aeT XUMHIO, KTO €€ MPEIOaeT, Ul BCEX KTO HHTEPECYeTCsS XUMHUECH.
http://www.alhimik.ru/ - ATXUMUK OAMH 13 JIy4YIINX CAlTOB PyCCKOS3BIYHOTO XUMHUYECKOro MIHTepHEeTa OpHEHTHPOBAHHBIN Ha yIUTEN U YU€HHUKA, TPENOAaBaTeNs U CTyICHTA.






