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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMmMa o XxuMuu Juist ooyuaromuxcst 8-9 kinaccos cocraBieHa Ha OCHOBE TpeGoBaHui K
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMUs,
npencrapieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusl, C yUETOM paclpeAerIEHHBIX M0 KIaccaM IPOBEPIEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJAEPKAHUS,
MPEJICTABICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
IpernoiaBaHus yueOHOTo npenamMeTa « XuMus» B 00pa3oBaTelbHbIX opranu3anusix Poccuiickoi
®enepanyy, peanu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XMMHUS» B JOCTHXKEHUE LieIed OCHOBHOI'O 0011ero oopa3zoBaHus 00yCI0BICH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAaYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOJAUTCIIbBHBIX
cuJ1 00LIEeCTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PacIpOCTpaHmiIa CBOE BIMSHUE HA Bce 001acTH
YEJI0BEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJ1a HOBOE BUICHUE MUPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIIY)KUT OCHOBOM JIJIst
(dbopMUpOBaHUS] MUPOBO33PEHUS YEIIOBEKA, €r0 MPECTABICHUN O MaTEPUATLHOM €IUHCTBE MHUPA; BAXKHYIO
poJib UrparoT GopMUpyEMbIE XUMHUEHN MPEACTABIECHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HAallpaBJIeHa Ha peleHre IMo0aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM U 3KOJIOIHYEcKO 0€301acHOCTH, IpobdiieM
3/paBOOXPAHEHMUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe colnuanu3aiy OHO SIBISETCS OJHUM U3 YCIOBUM (POPMHUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYIAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOU
KHM3HHU OOLIEeCTBA, ISl OCO3HAHMS BaKHOCTH Pa3yMHOT'0 OTHOILIEHUS K CBOEMY 370POBBIO U 3710POBbIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAHUU PA3INYHbIX
MaTepUajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM KU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBISIETCS] 0A30BbIM 110 OTHOILIEHHUIO K CHCTEME O0IIIEero
XUMHUYEcKoro oopasoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPa)KaIOT roCy1apCTBEHHbIE, OOIIECTBEHHbIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM OTPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eHus, BOCHUTaHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMEeTa «XUMHUS.

N3yuenue nmpenmera: 1) cnocoOCTBYET peann3aiii BO3MOXHOCTEH 71l caMOpa3BUTHS U (POpMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 (YyHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (GOPMHUPOBAHHE
MBIIIJICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOIPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOH
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKIX YMEHUN, HEOOXOAUMBIX KaK B TOBCEAHEBHON
KHU3HU, TaK U B MPO(ECCUOHATBHON NeATEeIHHOCTH; 3) 3HAKOMUT CO CIEIU(UKON HAYIHOTO MBIIUICHUS,
3aKJIaJIbIBACT OCHOBBI LCJIOCTHOI'O B3TJIdAa Ha CAMHCTBO NPUPOJALI U YCIIOBCKA, ABJIACTCSA OTBCTCTBCHHBIM
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3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOAPOCTKOB; 4) cCriocoOCTBYyET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAaYyYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannple HampaBieHUs B 00y4EeHUN XUMUHU 00ECTICUNBAIOTCS CIIEIU(UKON COIep KaHus MTPeIMeTa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMUMHUU ¥ HEKOTOPBIX MOHATHH U CBEJIEHUH 00 OTJEIBHBIX 00bEKTaX OPraHuYeCKON XUMHUH.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBAETCS U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XuMH4YecKoH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOT'O 3aKOHA XMMHUH, YUYEHHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBSI3U, IPEACTABICHHI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTroMY, BBIMOIHSSA (GYHKIIMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM NpUpoibl. TemM caMbIM 00ecreunBaeTcsi BO3MOKHOCTb
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Tax)Ke 3aMETUTh, YTO OCBOEHHUE COAEP KAHUS Kypca IPOUCXOIUT C PUBJICUECHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpyxaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiace.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XuMHus» TPATUIIMOHHO OTHOCAT (hOPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOIM HayKH Kak 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEAKIUi, a Takke B GOPMUPOBAHUH U PA3BUTHU YMEHHM U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOJEHIUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTI0ACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsiny ¢ 5TuM 1ienu u3ydeHus npeMeTa B MpOorpaMMe YTOUHEHbBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopasoanusi. Ceroans B o0pa3oBaHUM 0C000 3HAYNMOMN
MpU3HAETCS HATIPABICHHOCTh OOYUYCHHsI Ha Pa3BUTHE U CAaMOPa3BUTHE TUYHOCTH, (popMHUpoBaHHE €€
WHTEJIEKTa U 001el KynbTypbl. O0yueHue YMEHHUIO YUUTHCS U MPOJI0JIKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJJTHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEIMETOB.

B cBs131 ¢ 3TUM TIpU U3YYEHUU MPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE TPUOOPEITH TaKue
LEJH, KaK:

— (opMHpoBaHHE HHTEIUIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO PELICHUH, CIIOCOOHOM aJalTHPOBATHCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM JKU3HU;
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— HaIpaBJICHHOCTh OOYYCHHS HAa CUCTEMAaTHYCCKOE MPUOOIICHUE YJAIIMXCS K CAMOCTOSTSIIbHOM
MO3HABATEIILHOMN JIeATEIbHOCTH, HAYYHBIM METO/IaM MTO3HAHUS, (POPMHUPYIOIIUM MOTHBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— obecrieyeHue ycioBui, CIOCOOCTBYIOMIUX MPUOOPETEHHUIO 00YJaOIIMMHUCS OIbITA Pa3HOOOPa3HO
JeSATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIETEHITUH ), UMEIOIINX
YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3JIMYHBIX BUJIOB JCSTEIBHOCTH;

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ O00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIET0 MHPAa HA OCHOBAaHHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX IMIPU U3YUCHUN XUMHH,

— (dopmupoBaHHe Y 00yJaIOMINXCs TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS IICHHOCTH
XUMHUYECKHUX 3HAHUH /ISl BBIPAOOTKH YKOJIOTHUECKH 11e71eCO00pa3HOro MOBEACHMS B OBITY M TPYIOBOMA
JeSITEIIbHOCTH B EIISIX COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYIKAIOIIEH TPUPOTHON CPEIIbL;

— Ppa3BUTHE MOTHBALUU K O0YYEHHUIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO M CAMOBOCIIUTAaHUIO HA OCHOBE
YCBOEHHUS 00IEYEIOBEUYECKUX [IEHHOCTEN, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY Ipoduiis u
HAIPaBJIEHHOCTU JaJIbHEHIIIET0 00Y4YEeHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 061]161"0 06pa3OBaHI/IH «XHUMUS IIpU3HaHa 00s13aTeNbHBIM y‘I66HHM MpeaAMCTOM, KOTOpLIﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTCCTB@HHO-Hay‘IHBIC npeaAMCETbD).

VY4eOHbIM IIaHOM Ha e€ u3y4eHne OoTBeIeHO0 136 yueOHbIX 4acoB — 10 2 4. B HEAETIO B 8 1 9 Kiraccax
COOTBETCTBEHHO.
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COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poins XuMuM B )KU3HM YesioBeKa. Tena u BemecTBa. PU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosinue BeniecTB. [loHsTHE 0 MEeTOAaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. UucThie
BemiecTBa u cMecu. CriocoObl pa3IeNieHUs] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHUE 3JIeMEeHThI. CHMBOJIBI XUMHUYECKHUX 3J1€MEHTOB. [IpoCcThie U Cl0KHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuuaeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa

BCILICCTB. OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJIsSIpHAs Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

®u3nuecKue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Npu3Haku. 3aKOH COXPAaHEHUsI MaCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccuukamnmss XuMU4IeCKUX peakiuii (COequHEHMs, pa3IoKeHus,
3aMeIIeHHs, OOMEHa).

XVMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOH ITOCYI0M, C IpaBUJIaMH PaOOTHI B 1a00OPaTOPHU
npuémamu 00pameHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUIECHUE U ONKMCAaHUE (PU3NIECKUX CBOMCTB
00pa310B HEOPraHNYECKHUX BELIECTB; HAOIIOIeHHE (PU3MUECKUX (TUIaBICHHE BOCKA, TasTHHUE JIba, pACTUPAHHE
caxapa B CTYIIKE, KUTIEHUE U KOHJICHCALIMs BOJIbI) M XMMUYECKHUX (TOPEHUE CBEYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMO/ICHCTBUE MeJa C KUCIIOTOM) SIBIICHNUH, HAOIIO/ICHHUE U ONTMCAHUE MTPU3HAKOB MPOTEKAHHS
XUMHAYECKHUX PeaKkiuii (pa3oKeHne caxapa, B3aUMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuna Menu(1l) npu HarpeBanuu, B3anMoeiicTBue xemnesa ¢ pactBopom conu meau(1l));
U3Y4YE€HHE CIIOCOOOB pa3ziesieHusl CMecel (C MOMOIIbIO MarHuTa, (pUIbLTPOBaHUE, BhIIAPUBAHUE,
JTUCTUILIALMS, XpoMaTorpadusi), IpOBEAEHUE OUUCTKY TTOBAPEHHON COJIM; HAOIIOCHNE U ONMCaHue
PE3YNIBTaTOB MTPOBEICHHS OIIBITA, WILTIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MacChl; CO3JJaHuEe MOJIEINeH
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kucinopon — aseMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBaA (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CriocoObl mosyyeHus KUCIOPOAa B 1a0OpaToOpuu U MPpOMBIIIIEHHOCTH. KpyroBopot kucnoposaa B
npupoje. O30H — aJIOTPONHAs MOJU(PHKAIHS KUCIOPOAA.

TenoBoit 3¢hpekT XuMU4EeCKON peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U SHIOTEPMHUECKHE
peakuuu. TormBo: yroiab U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHHE TapHUKOBOTro 3ddekTa, pazpyuieHue
030HOBOI0 CJIOSI.

Bomopon — anemeHT u mpocToe BemecTBo. Haxoxkmenue Bogopoaa B mpupoe, Gu3ndeckne u XUMUYECKHE
CBOICTBa, MPUMEHEHHE, CIOCOObI nmoxydeHus. Kucnorsl u conu.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHslil 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBOMCTBa BoAbL. Bona kak pactBoputens. PacTBopbl. HackllieHHBIE 1 HEHACBIIIIEHHBIE
pacTBOpbl. PacTBOpHMOCTH BEIIECTB B Bojie.MaccoBast 107151 BEMIECTBA B paCTBOPE. XUMHUECKHUE CBOMCTBA
BOJbl. OcHOBaHMs. Posb pacTBOPOB B IPUPOJIE U B KU3HU YeI0BeKa. KpyroBopoT BobI B IPUPOIE.
3arpsi3HeHue NpupoJHbIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanust Heoprannueckux coeaunenuii. Oxcunpl. Kinaccudukaims oKCHIOB: coIe00pa3yrome
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEpHBIC) K HecolleoOpasyromre. HoMeHkaTypa oKCHI0B (MEXIyHapOIHAS U
TpuBHaJIbHAS ). PU3HUECKUE U XUMHUECKUE CBOMCTBA OKCUOB. [loyueHre OKCHIoB.

OcnoBanus. Knaccuukanus ocHOBaHU: MENOYN M HEPACTBOPUMBIE OCHOBaHU. HoMeHkaTypa
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OCHOBaHMH (MEXIyHapOIHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHUE CBONCTBA OCHOBAHUH.
[Tonydyenue ocHOBaHUH.

Kucnotsl. Knaccudukarms kuciaot. HomeHkIaTypa KUCIOT (MEKIyHapOAHAs M TPUBHAIbHAA).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHocTn MeTauioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkmnatypa coiield (MexayHapoHasi U TpUBHANIbHAS ). DU3HUECKUE U XMMUYECKUE CBOMCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBsA3b MEXKY KilacCaMH HEOPraHUYECKUX COETMHEHUI.

XVMMHUYECKUH SKCIIEPUMEHT: KAYECTBEHHOE OIIPENIEICHUE CONEPIKAHNS KHCIOPOa B BO3yXE; MOJTyUEHHE,
coOupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB KUCIOPO/1a; HAOII0AeHNE B3aMOACHCTBHS BEIIECTB C
KHUCJIOPOAOM H YCIOBHS BOSHUKHOBEHUS M MPEKpaIleHus: TopeHus (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCH/JIOB U OITMCAHKUE X CBOWCTB; MOIy4YeHHE, COOMpaHue, paclio3HaBaHNUE U N3y4YeHHE CBOMCTB BOJIOPOIA
(ropenue); B3aumoierictere Bojoposaa ¢ okcuaoM mMeau(Il) (Bo3amMoxHO HCTONIb30BaHUE BUICOMATEPUATIOB);
HaOr0IeHNe 00pa3IoOB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BO/IbI C METaJJIaMU (HaTPUEM U KalbliueM) (BO3MOXKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPE/EIIEHNE PACTBOPOB KUCIIOT U IIEI0YEH ¢ TOMOLIbI0 HHAUKATOPOB;
UCCleIoOBaHie 00pa3lioB HEOPraHUYECKUX BEILIECTB PA3IIMYHBIX KIACCOB; HAOJI0IEHUE U3MEHEHHS OKPACKU
MHJMKAaTOPOB B paCTBOpaxX KHUCIIOT U LIesIoueil; u3yueHnue B3aumoaencteus okcuaa meau(Il) ¢ pactsopom
CEPHON KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMM HEUTPaIU3aliK; M0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; PEIIEHNE IKCIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BakHeNIne K1accbl HEOPraHUYECKUX COCTHHEHUI.

Ilepnoanuecknii 3axon u [lepuoanueckas cucrema xumuueckux 3jiemenTos /[. U. MengeseeBa.
Crpoenne atoMoB. XuMu4eckas cBi3b. OKHCINTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIHU

[IepBbie nonbITKK KiIacCUPUKALMN XUMUYECKUX 31€MEHTOB. [IoHATHE O rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHBIE METAIIbL, TaJIOT€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpblEe 00pa3yIoT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3eMeHToB J1. 1. Menneneesa.
Kopotkonepuonnas u jyimHHONepruoHas Gpopmsl [leproanyeckoit cucTeMbl XUMUYECKUX 371€MEHTOB [1.
N. Menneneesa. Ileproas! u rpynmnsl. @u3nuecKnuii CMBICI OPSAKOBOIO HOMEpA, HOMEPOB IIEpHOa U
IPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sJiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK

aToMOB nepBbIX 20 xumuueckux 3neMeHToB [lepuonnyeckoit cucremsl 1. . MenneneeBa. XapakrepucTruka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PAJINyCa ATOMOB XMMUYECKUX JJIEMEHTOB, METANTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymnmnam u nepuogam. 3Hauenue [lepunonnueckoro 3akona u [lepuoguyeckoit
CUCTEMbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKH U nIpakTuku. [[. 1. MenneneeB — y4u€Hblii U
rpakKIaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHa}I )51 HCHOHHpHaﬂ) CBA3b. 3JICKTp00TpI/II_IaTCJ'IBHOCTB
XUMHUYECKHUX 2JIeMEHTOB. IoHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKkmuu. HpOI_ICCCBI OKHCJICHUA 1
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUH IKCTIEPUMEHT: U3ydeHUe 00pa3IoB BEIIECTB METAJUIOB U HEMETAIUIOB; B3aUMOICHCTBHE
TUIPOKCH/Ia IUHKA C pAaCTBOPAMU KUCIIOT U IIEJI0YEi; MPOBEACHNUE ONBITOB, MILTIOCTPUPYIOIINX
MPUMEPHI OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakluii (TOpeHne, peakliuy pa3iokKeHHsl, COeTUHEHUS).

MexnpeaMeTHbIE CBA3H
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Peanu3zanus MeXnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 8 KJIACCE OCYILIECTBIISIETCS Yepe3
MCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHIA, TaK U TIOHATHH, SBISIIOIIUXCS CUCTEMHBIMU JUIS
OTJEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIU3, CUHTE3,
KJaccuukanms, MepuoANIHOCTh, HAOIIOICHHE, SKCTICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOJICITb,
SIBJICHHE.

dwusmka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIbI, PAIHOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsi, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, ras,
(bu3nvecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUecKas peaxkuus

[lepuoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNN CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJIUs,
KaJIbIMs U MX COEIMHEHHI B COOTBETCTBUHM C MOJI0XKEHUEM 371eMeHTOoB B [lepuonnyeckoit cucteme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukarus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB (MEXyHapOJHasl U TPUBUAIIbHAS ).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHECHUM,
TCHETUYECKAs CBS3b HEOPraHUYECKUX BEILECTB.

Krnaccudukanus Xumruueckux peakiuii o pa3IudyHbIM NpU3HAKaM (110 YUCITY U COCTaBy y4acTBYIOIUX B
PEaKIMM BEIIECTB, 110 TEIIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENeHEN OKUCICHUS XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, IO YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUYECKHUE
YpaBHEHUS.

[TonsiTre 0 ckopocT XUMHUYECKOH peakiuu. [loHaTrHe 00 00paTUMBIX U HEOOPATUMBIX XUMHUECKHUX
peaknusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusax. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHU.
@DaKTOpBI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEAKIIUU U MOJOKEHHE XUMHUECKOTO PABHOBECHSI.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE pcaKkuuu, BHCKTpOHHLIﬁ OaJIaHC OKHUCIINTEIFHO-BOCCTAHOBUTEIILHON
pCaKkuu. CocraBiienue ypaBHeHI/Iﬁ OKHCIINTCJIBHO-BOCCTAHOBUTCIIBHBIX peaKqu/I C UCIIOJIB30BAHUEM METOdA
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAYECKON AUCCOUALINK. DJIEKTPOIUTHI U HE- ANEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M Aucconranvu BEIIECTB C pa3jIMYHbIMU BUAAMU XuMH4UecKkod cBs3u. CTeneHn Aucconuaiuu.
CunbHble U cr1abble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS IPOTEKAHUS peakIfii HOHHOTro 0OMeHa, OJHBIE U COKpAIIEHHbIE
MOHHBbIE YpaBHEHUs peakuuidi. CBONCTBA KUCIOT, OCHOBAaHHM U COJIel B CBETE MpeICTaBICHH 00
ANEKTpONIUTHYECKON qucconanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comneil.

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOJAETISIMH KPUCTAJUINYECKUX PEIIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJVIOB M HEMETAJUIOB (TpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUs);
MCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIuy OT BO3JCHCTBUS Pa3INUHBIX (PaKTOPOB;
HCCIIEIOBAHHE AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIIEcCa AUCCOLUAIIMH KUCIIOT, IeJIoYel u conen
(BO3MOYKHO HCITI0JIb30BAHHUE BUJICOMATEPHAIIOB); IPOBE/ICHUE OIBITOB, WILTIOCTPUPYIOMIUX TPU3HAKI
MIPOTEKaHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE OCajiKa, BBIJICICHUE Ta3a, 00pa30BaHKE BOJIbI); ONBITOB,
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HWIUTIOCTPpUPYIOITUX TPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ (FOpeHI/IC, pCaKknuu pasjioKCHUA,
COG,Z[HHGHHH); pacnno3HaBaHUEC HCOPraHMYCCKUX BCHICCTB C MOMOMIBIO KAYCCTBCHHBIX peaKuHﬁ Ha NUOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTa/jibl 1 UX COeIMHEHUA

O61ua;1 XapaKTECPUCTHKA I'aJIOT'CHOB. OcobenHocTu CTPOCHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCIICHUA.
CTpO@HI/Ie u (bPISI/I‘ICCKI/Ie CBOMCTBaA IIPOCTBIX BEIICCTB — I'aJIOI'CHOB. XuMH4JecKre CBOMCTBA Ha IIpuUMEPEC
XJiopa (B3aHMOﬂeﬁCTBHe C ME€TaJlllaMH, HEMETAaJlJIaMHU, H.IGJ'IOLIaMI/I). XJ'IOpOBO,Z[OpOI[. Consanas KHUCJI0Ta,
XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUYCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOPOJda HA OPpraHru3M
yeJioBeKa. BaxkHelmme XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOJIEL.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHHUS.

Crpoenne u GpU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHbBIE MOU(DUKAITUH
KHCJIOPOJIa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI Cepbl KaK IPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, (u3nYecKue u
XUMHAYECKHE CBOWCTBA (00IIHME KaK MPEICTaBUTEIS Klacca KUCIIOT U crienupuIeckne). XMMHYECKIe
peaKuy, JIeXKaIlue B OCHOBE IPOMBIIINICHHOTO CII0C00a MoIydeHus cepHoil kucnotsl. [Ipumenenne. Comnn
CEPHOI KHCIIOTHI, KaUeCTBEHHAs peakiys Ha cyab(ar-noH. HaxoxeHue cepbl 1 €€ COeIMHeHNH B IPUPOJIE.

XUMHUYECKOe 3arpsA3HEHUE OKPYXKAIOLIEH cpelibl COEMHEHUMU Cepbl (KUCIOTHBIE 10KIH, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO0wast xapakTepucTHKa 31eMeHTOB VA-rpynnsl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKHCJICHUS.

A30T, pactipocTpaHeHHe B IPUPO/Ie, PU3MUECKUE U XUMUYECKHEe CBOKHCTBA. KpyroBopoT a3ota B mpupoze.
AMMHUak, ero Gpu3nveckue 1 XMMUYECKHe CBOMCTBA, MoslyuyeHue u npuMeHenue. Coinu aMMOHUS, UX
¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiiys Ha HOHbl aMMOHHUS. A30THas
KHCII0Ta, €€ Moly4yeHue, (u3nueckue 1 XuMU4eckue cBoicTBa (0011IKe Kak MpeACcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yI00pEHUI.

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIEeH cpesibl COeTUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHHE
BO3/yXa, IIOYBHI H BOJIOEMOB).

®docdop, amtorpornHbie Mogudukanuu Gocdopa, puznueckue u XuMuIecKkue cBocTBa. OKCuI
docdopa(V) u pochopnas kucinota, pusndeckre U XUMHIECKHUE CBOMCTBa, onyueHue. Mcnonp3zoBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX Y100PEHUH.

O6mas xapakrepuctuka 351eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

Yrnepon, amioTpomnHbie MOAUGHUKAIIIHN, PACTIPOCTPAHEHHUE B PUPOIC, GU3UIECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposna B npupoe. OKCHabl yriaeposa, ux (u3ndeckue 1 XUMHUIECKHe
CBOMCTBA, JA€MCTBHE Ha )KUBbIE OPIraHU3MBI, IOJTy4YEHHE U IPUMEHEHHE. DKOJIOTHUYECKHE MTPOOIEMBI,
cBs3aHHBIE ¢ okcuoM yraepoaa(IV); rumoresa rno0anbHOTO MOTEINICHUS KIIMMAaTa; MApHUKOBBIA (D QeKT.
VYronbHas KUCIIOTa U €€ COJIM, UX PU3NYECKHe U XMMHUYECKHUEe CBOMCTBA, MOJIyueHUE U IPUMEHEHHE.
KadectBennas peaxius Ha kapOoHAT-MOHBIL. Vcronb30oBaHne KapOOHATOB B OBITY, MEUIIUHE,

IMPOMBIINIJICHHOCTH U CEJILCKOM XO3SICTBE.

HCpBOHa‘{aHBHBIC MIOHSATHS 00 OpraHNYCCKUX BCHICCTBAX KAK O COCANMHCHUAX YIIICpOaa (MCTaH, OTaH,
OTUJICH, alICTHUJICH, 3TaHOJI, ITTMICPHUH, YKCYCHAasd KI/ICJ'IOTa). Hx cocTtaB ¥ XUMHYECKOE CTPOCHHUC. IlonsTue o
OMOJIOrHYECKU BayKHBIX BCIICCTBAX: JXUpax, 6em<ax, YIJI€BOAaX — M UX POJIU B )KU3HH YCJIOBCKA.

MatepuanbHOe €AMHCTBO OPIraHUYECKUX U HEOPTAaHUUECKUX COSAMHEHUN.

Kpemnnii, ero ¢pusznueckne u XUuMAYECKHE CBOWCTBA, MOTyYeHrne U mpumeHeHne. CoeqmHeHUsT KpEeMHHUSI B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(IV) u kpemuueBoii kucinore. CUIIMKATHI, UX
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UCIOJIb30BaHKE B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH. BaykHeH e CTPOUTENBHBIE MaTePHAIIBI: KEPAMUKA,
CTEKJIO, IIEMEHT, OETOH, xKene300eToH. [IpobieMbl 6€301macHOr0 UCTIONBF30BAHUS CTPOUTEILHBIX MAaTEPUATOB
B ITIOBCEIHEBHOW JKU3HHU.

XUMHYECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPTAaHUUECKUX BEIIECTB, CBOWCTB COSTHOM KHCIIOTHI;
IIPOBE/IEHUE KaUeCTBEHHBIX pPeaKlUil Ha XJIOpUI-UOHbI U HAOJII0JeHUE IIPU3HAKOB UX MPOTEKAHUs; OIBITHI,
oTpakarolue pU3n4ecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHUE ¢ 00pa3LaMu XJIOPUIOB (IaJOreHUI0B); 03HaKOMIIEHHE ¢ 00pazLaMu
cepsbl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUJIEOMATEpHAlIOB); HAaOI0A€HUE MTpoLecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4YEeHUE XUMUYECKHUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KAUECTBEHHOH peakiy Ha cyJib(aT-HOoH U
HaOJI0ieHNe TPU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (PM3NYECKMMHU CBOMCTBAMH a30Ta, Gpochopa 1 ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BaHUE BUEOMATEPHAIIOB), 00pa3LamMH a30THBIX U (POCHOpHBIX
yoOpeHuit; noiay4yeHue, coOupanue, pacro3HaBaHUe U U3y4E€HUE CBOMCTB aMMUaKa; IPOBEJCHHUE
Ka4yeCTBEHHBIX PEaKIMil Ha MOH aMMOHUs U (pocdaT-uoH U U3yyeHre NPU3HAKOB UX NPOTEKAHUS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IbIO (BO3MOXHO MCII0JIb30BaHUE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIeNIeH KPUCTAIUIMYECKUX PEIETOK anmasa, rpaduTta, QyuiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM aACOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
[IPOTHBOra3a; MojyyeHue, CoOOupaHue, pacrio3HaBaHUE U U3y4eHHE CBOMCTB YIJIEKUCIIOTO ra3a; IpoBeIeHUE
KayeCTBEHHBIX PEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4eHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJICHHUE C NMPOAYKLMEN CUJIMKATHOM IPOMBIIIJIEHHOCTH; PEILIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110
TeMe«BaxHelIue HeMETaJuIbl U UX COEAVHEHUSY.

MeTauiibl ¥ UX COeTMHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[Tepuoanueckoii cucreme xumuuecknx snemeHToB Jl. Y. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTaJuioB. MeTtayuinueckasi CBA3b U METANINYECKAsi KPUCTAIUINYECKAs pEIIETKA. DIEKTPOXUMUYECKUM sl
HampsDKeHUH MeTaioB. GU3NYecKue U XUMUYECKHE CBOMCTBA MeTa/uioB. O01Ire criocoObl MoTydeHus
MeTtasuioB. [loHATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTajb,
YYT'yH, AIOPaTIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[Ilenounble MeTaibl: osoxeHue B [leproanueckon cucreme xumuueckux anemeHToB /. . Menneneesa;
CTPOEHHUE WX aTOMOB; HaXOXJACHHE B pupoae. Pu3ndeckne u XMMHUYECKUE CBOIMCTBA (Ha MpUMepe HATPus U
kanust). OKCUIBI U THAPOKCUIBI HATPUA U Kanus. [[puMeHeHne menoYyHbIX METAJIJIOB M KX COSTMHEHUH.

[1enouHo3eMenbHBIE METANIBI MATHUM 1 KanbLuii: nmonoxxenue B [lepronnyeckoil cucteMe XMMUYECKUX
anemeHToB /. V1. MeneneeBa; cTpoeHle X aTOMOB; HaX0X/1€HUE B Tpupoje. Pusnueckue U XUMUYeCKHe
CBOWCTBa MarHus U Kanblus. Baxkneimme coenuHenns Kanbiyst (OKCHI, THIPOKCUI, coin). JKEcTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUsI.

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMenToB J1. V1. Menneneesa;
CTpPOEHHE aToMa; HaXOXKJeHue B pupoje. Ousnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUSA. AMDOTEpHBIS
CBOMCTBA OKCHJIA ¥ THIPOKCHUAA AITFOMUHUS.

Keneszo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemMeHToB /1. 1. MenneneeBa; ctpoenue
aToMma; HaxoxaeHue B npupoje. dusndeckrue 1 XUMUYECKUE CBOMCTBA xene3a. OKCUbI, TUIPOKCUBI U COJIH
xene3a(ll) u xxeneza(Ill), mx coctas, CBOMCTBA U TIOJIyYCHHE.

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METaJUIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOWCTBaMM; U3Y4YEHHUE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO UCIIOIb30BAHNUE BUI€OMATEPUAIIOB),
0c0OEHHOCTEH B3aMMOICHCTBHSI OKCH/Ia KAIbLIUs M HATPUs C BOAON (BO3MOXKHO MCIOJIb30BAHUE
BHUJIEOMATEPHUAIIOB); UCCIIE0BAHUE CBOMCTB KECTKOM BOJBI; ITpOLIECCa TOPEHNUS Kele3a B KUCIOPOIe
(BO3MOXKHO HCIOJIb30BAHNE BUI€OMATEPUAIIOB); IPU3HAKOB MTPOTEKaHHsl KAYECTBEHHBIX PEAKIIMIA Ha HOHBI

[okymeHT co3aaH B anekTpoHHon chopme. Ne 38 ot 19.10.2022. NcnonHutens: 3akmposa J1.H. 0 3IEKTPOHHbINA
CtpaHuua 9 us 21. CtpaHuua cosaana: 19.10.2022 12:10 =¥ TATAPCTAH



(Maruwms, KanbIs, aTroMaHus, THKA, sxene3a(ll) u xenesa(1ll), meau(Il)); HabmroaeHMe U OoNMcaHue
MponeCcCOB OKpallIMBaHW IMJIAMCHHU MOHAMHA HATPUA, KAJIUA U KaJIbIUA (BO3MO)KHO HUCITIOJIB30BaHUEC
BUJICOMATEPHAJIOB); HCCIIeI0BaHUE aM(POTEPHBIX CBOMCTB IMIPOKCHIA ATFOMUHUS M THAPOKCHIA INHKA;
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxuelnme MeTalIbl U UX COCANHCHUA.

XuMHS 4 OKpYsKaIIas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCToIb30BaHNE BEMIECTB M XUMUUYECKUX peakinii B ObITy. [lepBas moMoIb npu
XMMHYECKUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTHUYECKON IPAMOTHOCTH. XUMHYECKOE 3arps3HECHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konentpanus seuiects — [1JIK). Poxs xumun B petienun
IKOJIOTHUECKUX TIPOOIIEM.

[IpupoHbIE KCTOYHUKH YTIIEBOIOPOIOB (YroJib, IPUPOIHBIN ra3, HePTh), MPOIYKTHI HX MEepepabOTKH, UX
POJIb B OBITY U MTPOMBIIIIICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YEeHUE 00pa3I[0B MATEPUAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TIOJIMMEPHBIC
MaTrepuabl).

MemnpenMeTHMe CBSA3H

Peanu3zanus MCXKITPCAMCTHLBIX CBA3EH IIpyu U3YUCHUHU XUMHU B 9 knacce OCYLICCTBJIACTCA YCPE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIAOIHNUXCA CUCTCMHBIMU JJIsA
OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O TUKJIA. Peammzanms MCKIIPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMHH B 9 Ki1acce OCYHICCTBJIACTCA YCPE3 NCIIOJIb30BAHNUEC KAK O6H.[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, SABJBIFOINUXCA CUCTEMHBIMU JUIA OTACJIBHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOI'O MHUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3,
KJ1accuuKanms, MepuoAMIHOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOICIIMPOBAaHNE, U3MEPECHHUE, MOJICIIb,
SIBIIGHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAHOAKTUBHOCTb,
MOJIEKYJIa, DIIEKTPUUYECKUH 3apsiji, TPOBOJIHUKH, TTOIYIIPOBOIHUKH, JUIIEKTPUKHU, (OTOIIEMEHT, BEIIECTBO,
TeJno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas PeIETKa,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3)IBI,
Counnrne.

buonorus: porocunres, nqpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

Feorpa(pm{: aTMocq)epa, m,upoc@epa, MHHCEPAJIbI, TOPHBIC TOPOJLI, ITOJIC3HBIC UCKOIIAEMBIC, TOIIJINBO,
BOIOHBIC PECYPCHL.
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IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3ydenue xumun B 8-9 Ki1acce HalpaBJIeHO HAa JOCTHKEHUE 00YYarOIIUMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTHTAIOTCS B XOI€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TpaJULINOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMaMHU MOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K 0T€YECTBEHHOMY KYJIbTypPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEAHIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EeOHO-MCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUJAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH MPH BHINOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUHN y‘-Ie6HBIX ITIPOCKTOB,
CTpeMJICHHS K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOILU B Mpoliecce 3TON y4eOHON AeaTeNbHOCTH; FTOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEIIECTBE U XMMUYECKON PEaKIuy, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa ¢ MPUPOIHON CpeIoi, O pOJIM XUMHUH B TO3HAHWH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHON pa0OTHI ¢ YIeOHBIMH TEKCTAMH, CIPABOYHOM JTUTEPATYPO, TOCTYITHBIMHA TEXHUISCKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM U UCCIIEIOBATENbCKOM AEITEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 MKU3HU, OCO3HAHUS MTOCIIEICTBUN 1 HETIPUATHS BPEIHBIX MPUBbIUEK (YIIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) nHTepeca K MPaKTHYECKOMY U3YUEHHUIO PoQeccuii U Tpyna pa3InyHOro poja, yBaXEHUE K TPy U
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pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIEITHON
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKOJIOTHYECKOI0 BOCIIUTAHUS

9) 3KOJOrMYEeCKH LIE€IECO00Pa3HOr0 OTHOIIEHUS K IPUPO/IE KaK UICTOUHUKY KU3HHU Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHUSA, TOHUMAHHUS IIEHHOCTH 3JJ0POBOTO U OE€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOILIECHMS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/J0POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOICHUSI
npaBuiI 0€301MaCHOTO MOBEJACHUS ITPU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYALIUAX, YTPOXKAIOLINX 37I0POBBIO
W SKU3HH JIIOJICH;

10) cnocoOHOCTH TPUMEHATH 3HAHMS, TIOJTy4aeMble IPU U3yYCHUN XUMUH, JUI PEUICHUS 3a71a4, CBI3aHHbIX
C OKpY’Karolled IPUPOIHON CPElOH, MOBBIIIEHUS YPOBHSI 9KOJIOTHYECKON KYJIBTYPbI, OCO3HAHUS
IJ100aJIbHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIeM U yTel UX pelIeHus: MOCPEACTBOM METO0B XuMuu; 11)
9KOJIOTMYECKOT O MBILUICHUS, yMEHUSI PYKOBOACTBOBATHCS UM B II03HABATEJIbHON, KOMMYHUKaTUBHOW 1
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMEeTHBIX Pe3yJabTaTOB BBIACISIOT 3HAUUMBIC TSI (POPMHUPOBAHUS MUPOBO33PEHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TCOPHUS, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, ITPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEeIMETaX U MO3BOJISIOT Ha OCHOBE 3HAHUH W3
3THUX MPeIMETOB (POPMUPOBATH MPEICTABICHUE O LIEJTOCTHOM HAyYHOU KapTUHE MUPA, U YHUBEPCATIbHBIC
yueOHbIe AelicTBUA (T03HABATENIbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEILHOMY TJIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM
JIeSITEILHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'0 MBIIIIJICHUS ITPU OCBOCHUUN 3HAHMUIL: PaCKpbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX (baKTOB n HBJ'IeHHfI; BBI6I/IpaTL OCHOBaHU
W KpUTCPUU IJIA KJ'IaCCI/I(l)I/IKaLII/II/I XUMHUYCCKUX BCHICCTB U XUMHNYCCKHUX peaKuHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIC,
ACAYKTHUBHBIC, 110 aHaHOTI/II/I); JA€J1aTh BBIBOJbI N 3aKJIIFOUCHU A,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIe u MCTaHpC,Z[MCTHLIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, npeo6pa303513aTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BHCMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX I'IpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKHHfI; BBISABJIATH 06LI_[I/IC 3aKOHOMCPHOCTHU, NPUIUHHO-
CJICACTBCHHBIC CBA3U U IMIPOTUBOPCUUA B U3YHACMBIX MTPOHCCCAX U ABJIICHUAX; NIPEAJIaraTb KpUTCPpUN AJIA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOAXOISIIUM C y‘-IéTOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB) )

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH
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3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO ITAHUPOBAHHIO, OPTaHNU3AIUHN U IPOBEICHUIO YUEHUYECKUX SKCIIEPUMEHTOB!
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICOBAHHMS, COCTABIIATH OTYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIPaBOYHbIE OocoOus, pecypcebl IHTepHeTa); KpUTHUECKH OLEHUBATh MPOTUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAMMBIX ISl BHIIIOJHEHUS! y4EOHBIX U TO3HABaTeNIbHBIX 3a/1a4 OIpe-
NeNEHHOTO TUIIA; TPUOOPETEHNE ONBbITa B 00JIaCTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBHYIO (hopMy mpencTaBieHuss UHPOPMALIUU U UILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIKIO O BIUSHUU TPOMBIIIIEHHOCTH, CEIbCKOTO X035SHCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) ymMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AMAaJIora W/WIN AUCKYCCUH) 110 CYIIECTBY 00CYK/1aeMOM TEMBI,
(dbopMyIMpOBaTH CBOU MPEASIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS PEATIOKEHHOH 3a/1a4H;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YyIbTATOB BHITIOJHEHUS XUMUYECKOTO SKCTIEPUMEHTA
(;1abopaTOpHOTro OIBITa, JTA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOUCTB BEILLIECTB, YUEOHOT'O MTPOEKTA);

10) 3auHTEpeCOBaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMU ITO3HABATENIbHOM M HCCIIE10BaTEIbCKON
JesTeIbHOCTH MIPU PELIEHNH BO3SHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTIaCOBAHUS
no3uuui (00cyxaeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JeHCTBUI,
OTIpeJIeNIeHUe KPUTEPUEB 10 OIIEHKE KaueCcTBa BHITIOJIHEHHOW PadOTHI U JIp.);

YHuBepcalbHBIMH PeryJsTHBHBIMH 1eiCTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEIATh IEH NeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JACSITENLHOCTD, BEIOUpATh HanOoIee
s exTuBHBIC CITOCOOBI pelieHrs YIeOHBIX M MO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIILHO COCTABIIATh WITH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM I€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTYyUECHUS
HOBBIX 3HAHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3yibTaTa 3asBJICHHON LIETH;

12) ymMeHHEM UCTIOIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjiaraéMble B YCIIOBUM 3a1aHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOCHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BBIJCIISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CIoCcOoOBI IEUCTBHH, crielupUIECKUE TSl TPEIMETHON 00JaCTH «XHUMHUS», BUBI ACITEIHLHOCTH 110
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CI/ITyaI_II/ISIX.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 38 ot 19.10.2022. NcnonHutens: 3akmposa J1.H. 0 3IEKTPOHHbINA
CtpaHuua 13 u3 21. CtpaHuua cosgana: 19.10.2022 12:10 =¥ TATAPCTAH



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

8 KJIACC

1) packpvieams cmuici OCHOBHBIX XUMHUYECKUX OHATUNA: aTOM, MOJIEKYJIA, XUMUUECKUN JIEMEHT, IPOCTOE
BELIECTBO, CJII0)KHOE BEIIECTBO, CMECH (OJJTHOPO/IHASL U HEOJHOPO/IHAs ), BAIGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J10JIs
XHUMHYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas Peaklys, KIacCUpUKaLMs peaKkiui: peakiuu
COEIMHEHMS, pEaKLIUU Pa3JI0KEHNUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEeHa, 3K30- U SHAOTEPMUUYECKUE
peakiuu; TerioBoi 3¢pdekt peakuuu; sAPo aToMa, JEKTPOHHBIN CIIONW aTOMa, aTOMHAasi OpOUTallb, pajnyc
aTOMa, XUMUYECKas CB3b, [IOJIAPHAs U HEIOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBast J0JIs BellecTBa (IPOLIEHTHAsI KOHLIEHTpalKs) B paCTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (CM. 1. 1) U IPUMEHATH 3TH MOHATUS
IIPY ONMCAaHUHU BEIIECTB U UX MPEeBpAIlECHUl;

3) ucnonvzosames XUMUYECKYIO CHMBOJIUKY JUIsl COCTABJICHUS ()OPMYJI BELIECTB U YPABHEHUH XUMHUECKUX
peaKuuii;

4) onpeoensamb BaIGCHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTEIIEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX; IPUHAICKHOCTh BEIECTB K ONPENeIEHHOMY KJIACCy COSTMHEHUH 110
bopmynaM; BUJ XUMUUYECKON CBSI3U (KOBAJEHTHAsl U MOHHAS) B HEOPraHMUECKUX COCTUHEHUSX;

5) packpwvisams cmvicn [lepuoanueckoro 3akona [1. 1. MenneneeBa: 1eMOHCTPUPOBATH IOHUMAHUE
NePUOINYECKOI 3aBUCUMOCTH CBOMCTB XMMHUECKUX AJIEMEHTOB OT UX MosokeHus B Ilepuoanueckoii
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJipo; OMMCHIBATh U XapaKTepH30BaTh Ta0In4HyI0 Gopmy [leproauueckoii cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJaBHas noAarpymnmna (A-rpynna)» u «nodouynas noarpymnmna (b-
IpYIINA)», Majible U OOIbIINE IEPUObI; COOTHOCUTH 0003HAUEHUS!, KOTOpPbIE UIMEIOTCS B TaOJInIe
«Ilepuognyeckas cucreMa XuMu4deckux anemeHToB . M. MenzaeneeBay ¢ YUCIOBBIMUA XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi siapa, o0l1ee YUCIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CII0SM);

6) Kraccuguyuposams XUMUUECKUE SJIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMUYECKHUE PeakLuu (110
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeEKTyY);

7) xapaxmepuzoeams (onucviéams) 00IIME XUMUYECKHE CBOMCTBA BEILIECTB pa3IMYHBIX KJIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPaAMH MOJIEKYJISIPHBIX YPAaBHEHUHM COOTBETCTBYIOIIMX XMMHUECKUX PEaKLnii;

8) mpocHnosuposams CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOTO COCTaBa; BO3MOXHOCTH
IIPOTEKAHNS XUMUYECKUX MPEBPAILECHNN B Pa3JINYHBIX YCIOBUSX;

9) eviuucaAMbL OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJTIO
XMUMUYECKOT'0 3JIEMEHTA 10 (GOpMYJie COEAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaklinu;

10) npumersims OCHOBHBIE ONIEPALIUU MBICIUTEIBLHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEeMAaTH3AINI0, KIIACCU(PUKAIIHNIO, BBISIBJICHUE TPUUYNHHO-CIICICTBEHHBIX CBSI3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLIN; ECTECTBEHHO-HAYyYHbIE METO/IbI TIO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) cnedoéamsb nipaBuiIaM MOJIb30BAHUS XUMUYECKON MOCY0N M 1a00paTOPHBIM 000pYIOBaHUEM, a TAKXKe
npaBHJIaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKLMSIMH I10 BBIITOJIHEHUIO TAOOPATOPHBIX
XMUMUYECKHUX OIBITOB I10 MMOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOJOPOIa U KUCIOPOaa),
IIPUTOTOBJICHUIO PACTBOPOB C ONpPEIEIEHHON MacCOBOM J10J1ei pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE IKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEI0YEN U KMCIOT C IOMOIIBIO
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WHIUKATOPOB (JIakmyc, heHoadTaaenH, METHIIOPAHX U JIp. ).

9 KJIACC

1) packpvieams cmuici OCHOBHBIX XUMUYECKUX OHATUN: XUMUUECKUN JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTETIEHD
OKHCJICHHS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEINIOBOM 3(h(PeKT peakunu, MoJib, MOJISIPHBIN 00BEM,
PacTBOp; AIEKTPOIUTHI, HEIJIEKTPOIUTHI, ITEKTPOIUTUYECKAS JUCCOIMALUS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJIn3aTop, XUMUUYECKOE PaBHOBECHE, OOpaTHUMbIe U HEOOpATUMBbIE PEAKIIMU, OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJIJIOTPOIIHNS,
aM(pOTEepHOCTh, XUMHUECKasl CBSI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KpUCTAJUIMUECKasl peléTka,
KOppO3H1s METAJIJIOB, CILIABBI; CKOPOCTh XUMUUYECKOM peaKkluy, MPEAeIbHO JOMYCTUMAas KOHLICHTPALs
(ITIK) BemecTBa;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (CM. 1. 1) U IPUMEHATH 3TH MOHATUS
IIPY OIIMCAHWUHM BEIIECTB U UX IPEBPAICHUN;

3) ucnonvzosams XUMHUYECKYIO CUMBOJIUKY JUIsl COCTABJICHUS ()OPMYJI BELLIECTB U YPABHEHUH XUMHUECKUX
peaKuuii;

4) onpeoensmb BalCHTHOCTb U CTEIIEHb OKUCJICHUS] XUMHUECKUX AJIEMEHTOB B COETUHEHUAX Pa3IMYHOIO
COCTaBa; MPHUHAJIEKHOCTD BELECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBSI3U (KOBaJECHTHAs!, NOHHAs, METAIJIMUECKAs) B HEOPraHMUECKUX COCTUHEHUSX; 3apsil HOHA 110 XUMUYECKON
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
PEIIETKY KOHKPETHOT'O BEILECTBA;

5) packpwvisams cmvicn [lepuoanueckoro 3akona [1. 1. MenneneeBa u 1eMOHCTpUPOBATH €0 MOHUMAHHUE:
OIUCBIBATh U XapaKTepu3oBaTh Tabanunyto Gopmy [leproanyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB!
pa3nuyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJbLIME IEPUO/IbI; COOTHOCUTH 0003HaUEHHs!, KOTOPbIEe HUMEIOTCS B IEPUOINYECKOM TabsIuIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 001ee Ynucio
3JIEKTPOHOB U pacHpeieNICHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIUHEHHH B Mpejienax MajiblX MEPUOJIOB U IIaBHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) xknaccuguyuposams XUMUYECKUE dJIEMEHTHI; HEOPTAaHUYECKUE BEIIECTBA; XUMUUECKHE PeaKkIuu (110
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEMIIOBOMY AP PEKTY, 10 U3MEHEHHUIO CTETIeHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapakxmepuzoeams (ONKUCHIBATh) 00IIKE U celU(prUIecKkre XMMUYECKHE CBOMCTBA MTPOCTBIX U CIIOKHBIX
BELIECTB, TOATBEPK/1asi ONMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOILIMX
XUMHYECKUX PEAKIINI;

8) cocmasnsime ypaBHEHUS IEKTPOIUTUUECKON JUCCOLUALMM KUCIIOT, IEN0YEH U COJIEH; TOIHbIE U
COKpalIEHHbIE YpaBHEHUS peaKlMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpvisamsv cyuHocms OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM MOCPECTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;

10) npoenosuposams CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUS; BOSMOKHOCTH MPOTEKAHUS
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

11) 6bluucnsams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB; MACCOBYIO OO
XMMUYECKOT'0 3JIEMEHTA 10 (OpMYJIe COSMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
Pacy€Tel M0 YpaBHEHUIO XUMUYECKOM peaKLnu;

12) cnedoséams nipaBuiaM MoJIb30BaHHUS XUMUYECKON TOCY0N M 1a00paTOPHBIM 000pYIOBaHUEM, a TAKXKe
IpaBUIaM OOpALEHUs C BEIIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLUSAMHU I10 BBIIOJIHEHUIO JTJA0OPATOPHBIX
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XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHAaKa U YTIIEKHUCIIOTO ra3a);

13) nposooums peakuyu, MOATBEPKIAIOIINE KAaUECTBEHHBIM COCTaB Pa3IMUHBIX BEIIECTB: Paclo3HABATh
OTBITHBIM TTYTEM XJIOPUI-, OPOMUI-, HOAH -, KapOOHAT-, hocdar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumensims OCHOBHBIE OIIEPALIUU MBICITUTEIFHON AEATEIBHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3€H — Ui U3yUEHHsI CBOICTB
BEIIECTB U XUMUUECKHUX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN).
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TEMATHYECKOE IIJIAHUPOBAHHUE

8 KJIACC
Ne | HanmeHnoBaHue pa3eoB U TeM NPOrpaMMbl KosnnuecTso yacoB JuexkTpoHHble (HU(POBLIe) 00pa3oBaTeIbHbIE
n/n pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTbl padoTsl
Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS
1.1. | Xumust — BakHasi 06,1aCTh €CTECTBO3HAHMS U MPAKTHYECKO AesITeIbHOCTH YeJIOBeKa 5 0 1 https://infourok.ru
https://resh.edu.ru
1.2. | BemecrBa 15 1 1 https://infourok.ru
¥ XUMHYeCKHe PeaKIHu https://resh.edu.ru
Hroro no paszzeny 20
Paznen 2. BaskHelilne NpeAcTABUTEIH HEOPraHHYECKHX BelllecTB
2.1. | Bo3ayx. Kucinopopa. [Tonsitue 06 oxkcngax 5 0 1 https://infourok.ru
https://resh.edu.ru
2.2. | Bomopoa. 5 0 1 https://infourok.ru
IlonsiTHE 0 KHCTOTAX H COJISAX https://resh.edu.ru
2.3. | KosinyecTBeHHbIE OTHOIIEHUSI B XHMHH 4 0 0 https://infourok.ru
https://resh.edu.ru
2.4. | Bona. PactBopbl. [lonsiTie 06 ocHOBaHHMSIX 5 0 1 https://infourok.ru
https://resh.edu.ru
2.5. | OcHOBHbIE KJIACCHI HEOPTAHUYECKHX 11 1 1 https://infourok.ru
coeanHeHui https://resh.edu.ru
Hroro no paszzeny 30
Paznen 3. Ilepnoanyeckuii 3axon u Ileproguyeckas cucrema XuMHyeckux diementos JI. . Menneneesa.
Crpoenne aToMoB. Xumudeckasi cBsi3b. OKHCIHTEIHHO-BOCCTAHOBHTEIbHbIE PeaKINH
3.1. | Hepunoguueckwuii 3axon u [epuonnueckas cucrema xumudeckux diementon /. U. MenneneeBa. Ctpoenune 7 1 0 https://infourok.ru
aToMa https://resh.edu.ru
3.2. | Xumnueckas cB3b. OKHCIHTEIbHO-BOCCTAHOBHTEbHbIE PeAKINH 8 1 0 https://infourok.ru
https://resh.edu.ru
Hroro no paszzeny: 15
PesepBHoe BpeMst 3
OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 68 4 ‘ 6
9 KJIACC
Ne | HaumeHoBaHue pa3ie/ioB H TeM NPOrPaMMbl KosanuecTBo yacos JneKkTpoHHbIe (HH(POBLIE) 00pa3oBaTeJbHbIE PecypChl

n/n

BCEro | KOHTPOJbHbIC paﬁoTu ‘ NpaKTHYeCKue paﬁoTu
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Paspen 1. BemecTBo 1 XMMHYECKHe peaKIUH

1.1. | IloBTOpeHue U yriaybjeHne 3HAHKIT OCHOBHBIX pa3JeoB Kypca 8 ki1acca 5 https://infourok.ru
https://resh.edu.ru

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX peaKuuii 4 https://infourok.ru
https://resh.edu.ru

1.3. | DaekTpouTHYecKas qUcconHanust. XHMHYeCKHe PeaKIHi B PACTBOPax 8 https://infourok.ru
https://resh.edu.ru

HUroro no pasueny 17

Pa3nen 2. HemeTa/ibl M X COeIHHEHHSI

2.1. | O0mas xapaKTepucTHKA XHMUYecKnX d1eMenToB VIIA-rpynmnsl. I'anorenst 4 https://infourok.ru
https://resh.edu.ru

2.2. | O0mas xapakTepuCTHKA XHMHYecKnX dj1eMeHTOB VIA-rpynmnbl. Cepa u eé coequHeHus 5 https://infourok.ru
https://resh.edu.ru

2.3. | O0mas xapakTepucTHKA XHMHYeCKHUX 3J1eMeHTOB VA-rpynnsl. A3ot, ¢pochop u ux coeMHeHUs 7 https://infourok.ru
https://resh.edu.ru

2.4. | Obwmasi XapaKTepUCTHKA XUMHUYECKHX 21eMeHTOB [VA-rpynms. 8 https://infourok.ru

VYriepoa u KpeMHHIi H MX COeTMHEHHUs https://resh.edu.ru

HWroro no pazaeny 24

Paznen 3. Mera/libl M UX COeMHEHHUS

3.1. | O6mue cBoiicTBa MeTATIIOB 4 https://infourok.ru
https://resh.edu.ru

3.2. | BaxkHeinue MeTaJUIbI H UX COeIHHEHHUS 16 https://infourok.ru
https://resh.edu.ru

Hroro no pazzeny: 20

Pa3zpen 4. Xumus v okpy:kaouias cpeaa

4.1. | BemecTBa M MaTepHaIbl B JKH3HH YeJI0BeKa 3 https://infourok.ru
https://resh.edu.ru

Hroro no paszzeny: 3

PesepBHOE Bpemst 4

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

8 KJIACC

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

9 KJIACC

Xumus. 9 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 KJIACC

-I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nuaus yueOnukos I'. E. Pymsuruca, @. I'.
@enpamana. 8§ — 9 kiaccel : mocodue I yuurtesneit oomeodpa3osat. opranuzanuii / H.H. I'apa. — 2-e u3n.,
non. — M. : IIpocsenienue, 2013.

-I'apa H.H. Xumus: ypoku B 8 kinacce: nocobue mist yaurens/ H.H. 'apa. — 2-e uzn., nepepad. — M.:
[Ipocsemenue, 2014.

-I"'apa H.H. Xumus. KontponbsHbie 1 mpoBepounbie paboTel. 8-9 kimaccel / H.H.I'apa. — [Ipoda, 2004.

-Paneuxnit A.M. Xumus. Iunaktuueckui Mmatepuan: 8 — 9 kiaccol: [locobue g yuureneit
obmeoOpa3zoBarenbHbIX yupexaenuid / A.M. Paneuxuii. — 3-e uzn. - M.: [Ipocsemenue, 2011.

9 KJIACC

-I'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas nunus yueouukos I'. E. Pymsutuca, @. I'.
®enbamMana. 8§ — 9 kinaccsl : mocobue i yuutenei odmeodpazosar. opranuzanuii / H.H. I'apa. — 2-e u3n.,
nom. — M. : Tlpocsemenue, 2013.

-I'apa H.H. Xumus. KoutponbsHsie 1 mpoBepounbie paboTsl. 8-9 kimaccel / H.H.I'apa. — [Ipoda,
2004.-Papeuxuit A.M. Xumus. Junaktiudeckuii Matepuan: 8 — 9 knaccsl: [locobue st yaureneit
obmeoOpa3oBarenbHbIX yupexaenuit / A.M. Panenxuii. — 3-e uzn. - M.: [Ipocsemienue, 2011.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

https://infourok.ru
https://resh.edu.ru

9 KJIACC

https://infourok.ru
https://resh.edu.ru
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE

HoytOyx
HPOEKTOP
OBOPYJAOBAHHUE /UIs1 TIPOBEJEHUS IPAKTUYECKUX PABOT

- Becsl anextponnslie ¢ USB-niepexonHukomM

- Uentpudyra geMoHCcTpaiioHHAs

— ITaTtuB 1eMOHCTPAITMOHHBIN

— Anmapar A npoBeACHUS XUMUYECKUX PeaKInui

- Ammapat Kurmma

- DBamoMeTp

—  Ilpubop ans WuOCTpay 3aBUCHMOCTH CKOPOCTH XUMHUYECKUX PEaKUid OT YCIOBHH OKpYKArOIIEeH cpesibl
—  IIpubGop asist ONBITOB IO XUMHH C SIEKTPHUECKUM TOKOM (J1aOOpaTOPHBIiA)
- IIpubop nns onpeneneHus cocTaBa BO3aAyxa

—  IIpubop mia wumroCcTpaiy 3aK0Ha COXPAaHEHUS! MAacChl BELIECTB
— Uudposas mabopaTopust 0 XUMHUH JJIs1 YIHTEIIS

- Hudposas maboparopus 1Mo XUMHAH I yISHUKA

—  DJIEKTPOIUIUTKA

— bans koMOuHMpoBaHHas j1abopaTopHast

— CrmuproBka jJaboparopHast

-~ Habop npuHaaIeKHOCTEH JUII MOHTaXa MPOCTEHIINX TPHOOPOB IO XUMUHN
— HaGop nocyzap! u npuHaIEKHOCTEH U3 MPONHIcHa (MUKPOIad0paTOPHs)
—  KommiekT ko6 qeMoHCTpaluOHHBIX

-~ Habop mpo6ok pe3nHOBBIX

— Ilepexon cTexnsiHHBINA

- TIpobupka Bropia

- IIpobupka ngByXKOJIEHHAs

- Kowmmnekr u3nenuii u3 kepamuku, dpaphopa u dasaca

- Kowmmekt MepHBIX K00 Majoro oobema

- Kowmmekt MepHBIX K00

—  KommnekT MepHBIX HHIMHAPOB MIACTHKOBBIX

-~ KommiekT MepHBIX HIMHIPOB CTEKIISTHHBIX

—  KommiekT BOPOHOK CTEKIISTHHBIX

- KommnnekT nunerox

—  KommekT crakaHOB IJIaCTUKOBBIX/CTEKIISTHHBIX

- KommekT crakaHOB XUMHUYECKHX MEPHBIX

—  KommekT crakaHuYuKOB /ISl B3BEIIUBAHUS

- KommexT cTymnok ¢ necTukamu

- Habop mmareneit

- Ha0Gop wamex Iletpu

— Yama kpucTaJuIM3aluOHHAS

—  unms! TurenbHbIe

- broperka

- KommnekT Mozeneil KpucTalIM4ecKuX peleToK

-~ Habop ans MoxenupoBaHHs CTPOSHUSI HEOPTaHMUYECKHUX BELIECTB
- Habop anst MosennupoBaHus CTPOCHUS OPraHUYECKUX BEIECTB

— Habop anst MomenupoBaHus CTPOCHUSI AaTOMOB U MOJICKYJT

— Habop ans MoaenupoBaHus 3IEKTPOHHOTO CTPOCHUS aTOMOB

—  KomimiekT kKoJureKui

- KoMIuiekT XuMHYEeCKHX PeaKTHBOB

—  KommiekT mopTpeToB BEIMKUX XUMHUKOB

— TlocoOwus HarIsAIHOM SKCIO3ULIUU
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INnct cornacoBaHusa k gokymeHTy Ne 38 ot 19.10.2022
MHnymnatop cornacosaHn4a: 3akmposa J1.H. 3amectutens gupekropa no YBP
CornacoBaHue nHuyumposaHo: 19.10.2022 12:11

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
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