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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmMa mo xuMHUHM Ja€T MpEACTaBICHUE O IENAX, OOIIel CTparerud OO0ydeHWs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHUE TI0 pa3iesaM u TeMaM IpOTrpaMMbl 10 XMMHH, OTIPEACISIET KOJTMYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JeSTEIBHOCTH 00Yy4aroIlerocs 1o 0OCBOCHUIO y4eOHOI0 COJIepIKaHus.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B MPUPOJE, O MYTIX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliil BO3MOXHOCTEH [ caMOpa3BUTUS U (OPMHUPOBAHUSA
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJJHEBHOW JKM3HM, TaKk U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SBISIETCS TEJarorMueckd aJanTUPOBAHHBIM OTpakKeHHUEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aromKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPIraHWYECKOW XUMUH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxona k e msyueHuro. CojiepkaHue CKIIQABIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYeckod peakuuu. OOGe 3TU CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JpPYromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM ITO3HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOro IMpeaMeTra COCTOUT B (hOPMUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNHU K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHUHU BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy W3y4eHMH XMMHUU Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUSI BAXXHOE 3HAYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTh OOYYEHHUS Ha CUCTEeMaTHYecKoe MpuoOlIIeHne oO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HooOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH U OLICHMBATH SIBJICHUS OKPYKAIOIIET0 MHUpPA, WCHOJb3yd 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTHYECKU I1EJIeCOO0pa3HOro MOBEIACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYSCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulectBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeumiecTB. llonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX 3JEMEHTOB. 3aKoH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quCciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rel mo popmysaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHNEe (PU3NUECKUX (TIJIaBJICHUE BOCKA, TasiHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
paszieNieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIEHHE OYUCTKH IOBAapEHHOW COJM, HAOJIIOJEHHE M  ONHCaHHE
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — a5IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTpornHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »anemeHT M mpocroe BemecTBo. Haxokaenue BoxopoAa B INPUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekerosa. Iloirydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEIeNIEHUE COJEpKaHUS KUCIOpOoJa B BO3AYXE, MOJIy4eHHUE, COOMpaHUe,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYel, U3yuyeHue
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIH, PEIIEHNE SKCIEPUMEHTANIbHBIX 33J1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALIMKU XUMHUYECKUX dyeMeHTOB. [loHsATHE o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u miauHHONepuoAHas ¢opmbl [lepuogmdeckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAIITMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOoJIsIpHas) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAVIOB M HEMETAJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3€H NMPU U3YYEHHH XUMHH B 8 KJIACCE OCYILIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
ABJIAIOIMXCSI CHCTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAYYHBIH (DakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUYECKUN 3apsll, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHUH B COOTBETCTBUHU C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil Mo pa3IUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peakiuu. [TonsTue 06 0OpaTUMBIX U HEOOpPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHMM M COJIE B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Yel U cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHJIEO MAaTEpUajIOB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN (FOPEHHE, peaKluu pa3iokKEeHUs,, COEIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHU3M uelnoBeka. Baxuelue Xmopusl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALIMK KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmupe Kak MpeACcTaBUTENS Kiacca KHUCIOT M coenuduueckue). XHUMHUYECKHE pEaklUu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XUMH4Yeckue cBoiictBa. KpyroBopot a3zora B mpupose. AMMUaK, ero GuU3n4eckue U XMMHUECKHe
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3mueckue M XUMHYECKHME CBOicTBa (0OlIMe Kak TNpEeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTporHbie MOIUGPUKAIIH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 351eMeHTOB |V A-rpynmnbel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYecKue U XMMHUYECKHE CBOMCTBA, I€HCTBUE HA JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, NOJy4YeHHE U IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTUJEH, ATAaHOJ, IJIMLEPHUH, YKCycHas Kkuciaora). I[IpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThl, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeIMHEHHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMM Ha Cynb(paT-uOH W HaOJI0JIeHUuEe IpHU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
NoJy4deHue, coOupaHue, pacrno3HaBaHWE M H3yYEHHE CBOMCTB aMMMaka, IPOBEJCHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHHE MOJENEH KPUCTANIMYECKUX PEHIETOK ajaMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METaNIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOIMe CrocoObl MONMy4YeHHs] MeTAUIOB. [[OHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: TookeHUe B [lepuoanueckoit cucTeMe XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[llenoyHo3emenbHbICE METAUIbl MarHuii W Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTPaHEeHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe Xumuuyeckux osiementoB JI. .
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE C 00pa3llaMd METaUIOB M CIUIAaBOB, HMX (PH3WYECKUMH CBOMCTBaMHU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIlecca TOPEHUS IKele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHHE W ONKMCAHKUE TPOILIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpy:KamoLas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MexXnpeaAMETHBIX CBA3€M NMPU U3YYEHHH XUMHH B 9 Kilacce OCyIIEeCTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupuKaIus, MIEPUOANYHOCTD, HaOII0ACHUE, 3KCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYCCKHIA 3apsiji, MNPOBOJAHUKH, IOJYIPOBOJHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJTHBIC pecypehl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUI'alOTCA B XOJA€ 06yqu1/1;1 XUMHHU B €JUHCTBC y‘-IG6HOﬁ 1 BOCHIIUTATEIbHOMN ACATCIIbHOCTHU B
COOTBCTCTBHUU C TPpaAUIIUOHHBIMUA pOCCI/If/’ICKI/IMI/I CONUOKYJIBbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JInuHOCTHBIC PE3YyIbTaThl OTpaXar0T T'OTOBHOCTH 06y11a10m1/1xcsi PYKOBOJACTBOBATHCH
CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HaAy4YHOMY
HacCJICAUO, ITOHHMMAaHHA 3HA4YCHUA XUMHUYECKOH HayKHM B JKH3HHU COBPEMCHHOI'O 06III€CTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
UCCIIEIOBATEIHCKON, TBOPUYECKOIM U APYrUX BHIAX IEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJIHCHUHU y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOINM B Tpollecce 3TOM y4yeOHOU AesITeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBCACHHUEC U IIOCTYIIKHM CBOHX TOBapI/IHICﬁ C MO3WIMHU HPABCTBCHHLBIX H IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCJIEICTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKM W COCTaBIIAIOLIME OCHOBY IS
NOHMMAHHA  CYHIHOCTM HAy4HOM KapTUHBl MHpa, MpPEJICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeloi, 0 posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPABJICHHbIE HA TMOJyYeHHWE HOBBIX 3HAHUU MO XUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpaTypol, NOCTYMHBIMU TEXHUYECKHUMH CpPEJICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) popMHUpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBECTCTBCHHOI'O OTHOMICHUA K CBOCEMY 310pPOBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHHE IOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



nmpaBuj O€30MaCHOCTH TPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPAcKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHCS B MPO(EeCCHOHAIBHOM Cpe/ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MUECKOMY M TICHXHUYECKOMY 30POBEIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMbIe NMPU U3YYCHHUH XUMHH, JJIS PELICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpeACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPhIE UCIOIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHMKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU OCBOCHUU 3HAHUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HaHMs MOHATHS (IIPeIMETHbIE U MEeTalpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 3TUX MOICIBHBIX Hpe}ICTaBHeHHﬁ BBISIBJISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SBICHHSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AlMM M MPOBEACHHUIO YYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
MCCJICIOBAHMSI, COCTABIIATh OTUET O MPOICIIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HWHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH pa3INdHble METOIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHbOpMaUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIPEeNIeIEHHOT0 THUMA, MPHOOPETEHHE OIbITa B 00JACTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyl HECIOXKHBIMU CXEMaMHM, JAUarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUle NpUpOaHON CpeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIIAT MOJyUYEHHBIE PE3YJIbTaThl 1I03HABATEIBHON JESITEbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, ONpe/ie]IeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBaTh U MPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JI€ATENBHOCTh, BBHIOHMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIECHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHON 11eNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (eqepayibHOM paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPeoOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CHUTYalLlUsX.

K xoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHYECKUI
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0Js XHMHUYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYEcKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAIICHUNH;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJeHHs (OpMyNl BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPEJENSATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHHSX, NPUHAUICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTth cMblca llepuonuueckoro 3akona [I. M. MenzaeneeBa: 1eMOHCTPUPOBATh
MOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKUX 3JEMEHTOB OT MX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

®ONUCHIBATh M XapakTepu3oBaTh TalOiuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh IMOHATUS «JIaBHas moArpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

e KjlacCU(pUIMPOBaTh XUMHUYECKHE 3JIEMEHTBl, HEOpPraHWYECKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

e XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOINX XHMUYECKAX PEAKITHIA;

® [IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KA4€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

® BLIYKCIISATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peakIui;



® IPUMEHSTh OCHOBHBIC ONEPALMH MBICIUTEIILHON NEATeIbHOCTH — aHAIM3 M CUHTE3,
cpaBHEHHE, 0000IIEHNE, CHCTEMATHU3AINI0, KIACCH(PUKAIINIO, BBISIBICHUE MPUYUHHO--
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJEHWEe,  HM3MEpEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

ecCleloBaTh IMpaBWJIaM T[OJIB30BAaHHMS XMMHYECKOW TIOCYyIO U J1ab0opaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJIHCHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 1O PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K koniy oOydeHus B 9 Kjacce IpeIMETHBIC pe3ylbTaThl HA 0A30BOM YPOBHE JOJIKHBI

OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:

® DaCKpbIBaTh CMBIC] OCHOBHBIX XHUMHYECKUX TOHSATHUN: XUMUYECKUU 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCICHMS, XUMHYECKas peakius, XUMUYecKas
CBSI3b, TEIUIOBOHN A(PeKT peakiuu, MOjb, MOJISAPHBIA 00BEM, PAcCTBOP, AJICKTPOJIUTHI,
HEDJICKTPOIIUTHI, JJICKTPOJUTHYCCKAS JTUCCOLMAIUS, pEaKIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[UW,  OKHUCIHUTEIb,  BOCCTAaHOBUTENb,
OKHCJICHHEe W BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(pOTepHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

® IUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XMMHUYECKHUX TOHSATHH W MPUMEHSTH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

® ICTIONIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHUs (OPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OIIPEACIIATh BAJICHTHOCTh U CTETIEHb OKUCIECHUS XUMHUYECKUX AJIEMEHTOB B COSMHEHUSAX
pa3IMYHOTO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K ONPEAENIEHHOMY  KJaccy
COCMMHEHUN 10 QopMysiaM, BHJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAs, WOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBath cMbicia [leprnonnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTpUPOBATh €r0
MOHMMAaHUE: OIUCHIBAaTh M XapaKTepu3oBaTh Tabmuunyto ¢opmy Illepuoamueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJaBHas moxarpymnmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsn siApa, 00IIee YMCIIO IIEKTPOHOB U PACTIPEICTICHUE UX TI0 JIEKTPOHHBIM CJI0SIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
HX aTOMOB;



o KiIacCU(UIIMPOBATh XUMHUYECKHE DSJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEe OKUCIICHUS XUMHYECKUX JJIEMEHTOB);

® XapaKTepu30oBaTh (OMUCHIBaTh) o0O0ImMe U crneuuduueckue XUMHYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMKUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

® COCTaBJISITh YPaBHEHUSI JICKTPOJIUTHUYECKON AUCCOLMAIIMM KHUCIOT, IIEJI0OUed U COJICH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXIYy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUHMM IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

® [IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHM OT HMX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

® BBIUUCIISATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYEO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM pPeaKIuu;

e CcOONMIOIaTh  MpaBWja IOJIB30BAHHUS ~ XMUMHYECKOH TOCYyIO ©  J1ab0opaTOPHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO ra3a);

® IPOBOAUTH PEAKLMU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTAB Pa3IMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CWIHKAT-, Ccylnb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ WOHBI HM3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;

¢ IPUMEHITh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIbHOCTH — aHAIM3 U CUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HaONIOJEHHE, W3MEPEHHEe, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peanbHBIN u MBICTICHHBIN).



TEMATHUYECKOE IIVIAHUPOBAHUE

8 KIIACC
KoangecTBo 4acoB
N HaunmMmenoBanue
0
pa3aejioB U TeM KoHTpoabHbI
n/n Bcero
nporpaMmbl e padoThI

Pasnea 1. [lepBoHayanbHble XUMUYeCKHe TIOHATHS

XUMHUSI — Ba)KHas
11 00J1aCTh €CTECTBO3HAHUS 5
' 1 IPaKTHYECKON

JCATCIBHOCTH YCJIOBCKA

Be €CTBA U XUMHNUYCCKHEC
12 B 15 1
peaxiuu

Wroro no pazneny 20

Paznen 2. BaxkHeilinmue npeacTaBuTe M HEOPraHHYECKUX BellleCTB

91 Boznyx. Kucnopon.
' [onsiTne 00 okcuaax

IpakTuue
CKHe
padoTsI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTejibHbIE

pecypcbl

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41837c

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

Bu6nuoreka IJOK
https://m.edsoo0.ru/7f41837c¢

Buns! nestensHOCTH.
XapakTeprucTHKa AeATeTbHOCTH

Huckyccus, MIOKa3bIBAIOIIAS
IIO3HaBAaTCJIBHBIC HUHTCPECHI,
AKTUBHOCTbh, JO003HATEILHOCTh |
CaMOCTOSITETIBHOCTh B IIO3HAHMH,
HHTEpPEC U YBaXKEHUE K HAyYHBIM
3HAHUAM, HayKe.

Becena, HalpaBJeHHas Ha
(dhopMupoBaHue Ha  HAyYHBIX
3HAaHUH O MpPHUPOAE U OOILIECTBE,
B3aUMOCBSI3AX YeJIoBeKa c
HPUPOJHON U COLMAIIBHOM CPEION.

[pakTH4eckue 3a7aHus,
¢dopmupytonie  MepBOHaYaIbHbBIE
HaBBIKH HaOIIOACHHUH,
CHCTEeMaTH3allid ¥  OCMBICICHUS

ONbITa B €CTECTBEHHOHAYyYHOH U
TYMaHUTapHOW 00JacTAX 3HAHMS.

I[I/ICKyCCI/ISI, IIOKa3bIBaromasa
IIO3HaBaTCJIBHBIC HUHTCPCCHI,
AaKTHUBHOCTbD, JIF0003HATEILHOCTh H
CaMOCTOATCIIBHOCTL B IIO3HAHUH,
HWHTCPEC U YBAXKCHUC K HAYUYHLBIM


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

2.2

2.3

Bonopoa.Ilousarue o
KHCIIOTaxX U COJISAX

Bopa. PactBopsl.
ITousitie 06 OCHOBaHUAX

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

3HaHUAM, HAYKE.

[IpakTrueckue 3a7aHus,
dopMupyloIKe  TepBOHAYAIBHEIC
HaBBIKU HAOJTIOJICHUH,

CHUCTEMAaTH3allul W  OCMBICIICHUS
ONbITa B €CTECTBEHHOHAYYHOH H
TYMaHUTapHON 00JacTsX 3HAHUSL.

[IpakTnueckue 3aJ1aHUS,
(dbopMupyloIie  TepBOHAYANBHEIC
HaBBIKHA HaOJIIOIEHU,

CHUCTEeMAaTHU3allUd U  OCMBICJIECHUS
ONbITa B €CTECTBEHHOHAYYHOH U
TYMaHHUTapHON 00JIaCTSAX 3HAHUSL.

[TpoekTHbIE 3a729u, POPMUPYIOIIUE
HABBIKM KPUTHYECKOTO MBIIUICHNH,
OTpeaeIeHUs JIOCTOBEPHOU
Hay4YHOW HHQPOpPMAIUU U KPUTHKH

AHTHUHAYYHBIX Hpe):[CTaBJIeHI/Iﬁ.

Huckyccns, IIOKa3bIBAIOIIIAS
[I03HABATEJIbHBIE WHTEPECHI,
aKTUBHOCTb, JIIOOO3HATEIHHOCTh M
CaMOCTOSATEIIBHOCTh B  IIO3HAHUH,
MHTEPEC U YBAXKEHUE K HAy4HBIM
3HAHUSM, HAYKeE.

[IpakTuueckue 3aJ1aHus,
dbopMupyloIie  TIepBOHAYAIBHEIC
HaBBIKU HaOJII0IeHUH,

CHCTEMATHU3allUM U  OCMBICIICHHUSA
OMbITa B €CTECTBEHHOHAYyYHOH U
TYMaHUTApHON 00JIACTSIX 3HAHUSL.

[IpoekTtHbIe 3amaun, popMupyOIIHE
HABBIKM KPUTHYECKOTO MBIIUICHNUS,
onpejieeHus JIOCTOBEpPHOM


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

OCHOBHBIE KJIACCHI

bu6nmoreka [JOK
24 He()praHHq?CKHX 1 ! 1 https://m.edsoo.ru/7f41837c
COCIUHCHHMIA
Hroro mo pasneny 30

Paszpnen 3. [lepuoguyecknii 3axkon u Ilepnoanueckast cucreMa xumuyeckux 3j1emeHToB /1. . Menneseesa.
Crtpoenue aToMoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIIUH

ITepuoanueckuii 3aK0H 1
[Tepuonnueckas cucrema

3.1 XHMHYECKHX DJIIEMEHTOB 7 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
. U. Menneneena.
Crpoenue aroma
XuMHu4ecKas CBs3b.

3.9 OKucCIUTEILHO- 8 1 bubmuoreka LIOK
BOCCTAHOBUTEILHBIE https://m.edsoo.ru/7f41837c
peaxiuu

Wroro no pazneny 15 bubamorexa LIOK
https://m.edsoo.ru/7f41837¢
Bu6nuoreka LJOK
PesepBHoe Bpems 3

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

HaygyHOW WH(OpPMAIWU W KPUTHUKA
AHTHUHAYYHBIX TIPEICTABICHHI.

[IpakTuueckue 3a1aHus,
(dopMupylolEie  TepBOHAYANbHEIC
HaBBIKH HaOIIOACHUH,
CHCTEMaTH3allid W OCMBICIICHUS

ONbITa B €CTECTBEHHOHAYYHOH H
TYMaHHUTapHOW 00JIACTSIX 3HAHUS.

becena, dhopmupyromias
IPEICTaBIEHUsI O COBPEMEHHOH
Hay4HOU KapTUHE MHUpa,

JOCTIDKEHHUSX HAYKd W TEXHHUKH,
apryMEHTUPOBAHHO  BBIPKAIOIIUI
MOHMMAaHWE 3HAYCHUS HAyKH B
JKU3HU  POCCHICKOrO  OOINECTBA,
obecrieyeHnd €ro 0O€30I1aCHOCTH,
T'YMaHUTapHOM, COIMAILHO-
SKOHOMHYECKOM pa3BuTuu Poccuu.

[IpoexTHbIe 3amaun, popmupyromme
HaBbIKM KPUTHYECKOI'O MBIIIJICHHA,
omnpeneneHus JIOCTOBEPHOU
Hay4YHOM HMHGPOpMAaLUU M KPUTHKH
AHTUHAYYHBIX [TPEACTABICHUN.


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

KoJunuecTBO 4yacosB

HaumMmeHnoBaHue
Ne

pa3aesioB U TeM
n/n

NpOrpaMMsl

Bcero

Pasnes 1. BemecTBo U XMMHYecKue peaknuu

IToBTOpEHUE N
yriryOJaeHre 3HaHu|

11 5
OCHOBHBIX Pa3JIeioB
Kypca 8 kiacca
OcHoBHBIE

1.2 3aKOHOMEPHOCTH 4

XUMUYECKHUX pPEeaKLUil

IIpaktn  DaekTpoHHbIe (HU(pPOBLIE)

KoHTpoabHbBI
JyecKue o0pa3oBaTelibHbIE pecypchl
e padoThl
padoTsI
bubmoreka LIOK
1 https://m.edsoo.ru/7f41a636

https://resh.edu.ru

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41a636
https://resh.edu.ru

Bunasl nesteasHOCTH.
XapakTepucTuKa AesATeIbHOCTH

Becena o Bociutanuu cTpemieHus
K TIO3HaHWIO ce0s W JIPYTHux
JIOJICH, TpUPOABl M OOIIECTBa, K
MOTY4YEHUIO 3HaHUM,
Ka4eCTBEHHOTO 00pa3oBaHusl ¢
y‘IéTOM JIMYHOCTHBIX MHTCPECOB U
00IIIeCTBEHHBIX TOTPEOHOCTEH.

Y4eOHbIe CUTYyaIuH,
HaIpaBJIeHHbIE Ha (OpMHUpOBaHUE

3KOJIOTUYECKOMN KYJIBTYDBI,
OTBETCTBEHHOTO, Oepe’KHOTro
OTHOIIECHUSA K pupoE,

OKpY)XKalIeH cpeae Ha OCHOBE
poccuiickux TPaJUIIUOHHBIX
OYXOBHBIX HeHHOCTeﬁ, HaBbIKOB
OXpaHHl, 3aIUTHI,
BOCCTaHOBJICHUSA IIPUPOJIBL,
OKpY>Kalolllei cpeibl;

IIpoekTHbIe 3aJ1a4H,
(dhopMupyrorme HaBBbIKH
KPUTHUYECKOTO MBIIIUTEHNS,
oIpeeacHus JIOCTOBEPHOU

HAayYHOU MH(OpPMAINH U KPUTHKH
AHTHUHAYYHBIX TPEJCTABICHHIH.


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

1.3

DIIEKTPOIUTHYECKAS
JUCCOLIUALTHSL.
XuMHYECKHE peakiiuu B
pacTBOpax

Wroro no pazneny

Pa3nen 2. HemeTa bl 1 HX COeTMHEHUS

2.1

2.2

2.3

24

OO0miast xapaKTepUCTUKA
XHMHYECKHX HJIEMEHTOB
VIIA-rpynmet. ['anorenst

OO61mas xapakTeprucTHKa
XUMUYECKUX JJIEMEHTOB
VIA-rpynnsl. Cepa u eé
COCIMHEHHUS

OO6mas xapakTeprucTHKa
XUMUYECKHX JIEMEHTOB
VA-rpymmsl. A30T,
dhocdop u ux coenMHEHUSL

OO0w1ast xapakTepHCTHKA
XMUMUYECKUX JIEMEHTOB

17

Bbu6moreka IJOK
https://m.edsoo.ru/7f41a636

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

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

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

Bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

IIpakTrHueckue 3a71aHus,
(hopMupyromye HaBBIKH
HaOIIOIEHNH, CHUCTEMAaTH3alUud |
OCMBICIICHUS OTIBITa B
€CTECTBEHHOHAYYHOU u
TYMaHHUTapHOU O00JIACTAX 3HAHUSL.

IIpakTuueckue 3a/1aHus,
(hopMupyrorime HaBBIKH
HaOIIONEHUH, CUCTEMATH3AIllUA W
OCMBICTICHUS OmbITa B
€CTECTBCHHOHAYYHOI u
TYMaHHUTapHOU O0JIACTAX 3HAHUSL.

IIpoekTHbIE 3aJ1a4H,
¢dbopmupytronme HaBBIKH
KPUTHUYECKOTO MBIIIUIEHNS,
OIIpEeCIICHUSA JIOCTOBEPHOM

HAYYHOW MHPOPMAIH U KPUTHKH
AHTUHAYYHBIX IPECTABICHUI.

IIpakTruueckue 3aJJaHUS,
¢dhopmupyronme HaBBIKI
HaOJIIOJICHUH, CHCTEMAaTH3allud M
OCMBICIIEHUS OTIBITA B
€CTECTBEHHOHAYYHOH u
TYMaHUTApHOW 00JacTIX 3HAHUSL.

IpakTuueckue 3aaHu,
dhopMupyroIIHe HaBBbIKH


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

IVA-rpynmsl. Yriepon
KpPEeMHUH U UX
COCIIUHEHUS

Uroro mo pazneny 25

Pa3nen 3. MeTasliibl M X COeIMHEHUS

OO1ue cBoicTBa
3.1 4
METAJUIOB

Baxkueiiiue MeTaisl 1
3.2 16
HX COEINHEHHUS

HUroro mo paznemy 20

Paznen 4. Xumus 4 okpy:kaonias cpeaa

41 BeI].[eCTBa " MaTcpualibl B

KHU3HU YCJIOBCKA

https://resh.edu.ru

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

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

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

HAOJIOACHUH, CHCTeMaTH3aLud U
OCMBICJICHUS OTIBITa B
€CTECTBEHHOHAYYHOU u
TYMaHHUTapHOU O0JIACTAX 3HAHUSL.

IIpoexTHbIE 3a/1a4u,
(hopMupyroIHe HaBBIKU
KPUTHYECKOTO MBIIIICHHUS,
onpeneaeHus JIOCTOBEPHOI

HAYYHOW MHPOPMAIH U KPUTHKH
AHTHHAYYHBIX IPECTABICHUI.

[MpakTryeckne 3a/1aHM,
(dopmupytonye IMepBoHaYalbHbBIE
HaBBIKU HaOIIOACHHUH,

CUCTEMATU3allMM U OCMBICIEHUSA
OIbITa B €CTECTBEHHOHAYYHOH U
TYMaHUTapHOW 00JacTAX 3HAHUS.

Huckyccus, MOKa3bIBAOLIAs
M03HaBaTeJIbHbIE WHTEPECHI,
aKTHBHOCTD, JTIOOO3HATEIBHOCTh U
CaMOCTOATENIBHOCTh B TIO3HAHWHU,
WHTEPEC U YBAXXCHHUE K HAYYHBIM
3HAHUSIM, HayKe.

IIpoexTHbIe 3a7a4u,

(hopmupyromye HaBBIKU


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

KPUTHIECKOTO MBIIIUTCHUS,
onpeeneHus JIOCTOBEpPHOM
HAYyYHOU MH(pOpPMAIMH U KPUTHKH
AHTHUHAYYHBIX TPECTABICHHIH.

Uroro no pazneny 3

Bu6nmoreka [JOK

Peseproe Bpems 3 https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO HACOB

10 TIPOI'PAMME 08 4 !


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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

e  Xwuwmwus, 8 xiacc/ Pygsurtuc I'.E., ®enpaman @.I°., AkninonepHoe 0011ecTBo
«3narensctBO «lIpocBemenune»

e Xwumus. 3agaunuk ¢ "momomrHukoM". 8-9 xiaccel - ['apa H.H., 'a6pycera H.I.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Xumus (6a30BbIi ypoBeHb). Peanuzanus tpedoanuii @I'OC ocHOBHOTO 00111€T0
oOpa3zoBanusi: MeToanuyeckoe nocodue st yunutens / Kasepuna A. A., [Tuuyruna I'.B.; moxg pen. I
B. IMuayrunoii. M. : ®I'BHY «HcTuTyT cTpareruu pazButus odpasoanus PAOy, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e https://m.edsoo.ru/

e https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/




