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Pabouasi nporpamma no yuedHoMy npeaMeTy «XumMus» s 8—-9-x kiiaccon
HosicuuTenbHAs 3alIUCKA

Pabouast mporpaMma 1o XMMHUHU Ha YPOBEHb OCHOBHOTO O0IIEr0 00pa30BaHuUs sl 00yJarOIHXCsI
8-9-x kmaccoB MBOY «CII Nel3» pa3paborana B COOTBETCTBUH ¢ TPEOOBAHUSMHU:

o @epnepanbHoro 3akona ot 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza Munnpocsenienus ot 31.05.2021 Ne 287 «O6 yrBepxkaeHuu (enepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOI'O O0ILEro 00pa3oBaHUs»,;

e mpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu QeaepaibHOi
00pa3oBaTeNbHON IPOTrPAMMBI OCHOBHOT'O OOIIIET0 00pa3oBaHU;

e mpukaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrtBepxkaenuu Ilopsaka
OpraHu3alliil M OCYIIECTBJICHUS O00pa30BaTENbHON MACATEIBHOCTH IO OCHOBHBIM
o01ieo0pa3oBareIbHBIM IporpaMmmaM — 00pa30BaTeNIbHBIM MIPOrpaMMaM HadajibHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa3oBaHU;

o Konnenuuu npenogaBanus y4eOHOTo npeamera « XuMus»;

o KoHuenmuu 3K0I0ruueckoro 00pa3oBaHus B CUCTEME 00IIEro 00pa3oBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHu3alusIM
BOCHHUTaHMSI M OOYy4YeHMs, OTAbIXa U O3[0pPOBJICHUS JETeM U MOJIOAEKUY,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CAaHUTApHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBEI M TPeOOBaHHS K OOECIICUCHHIO
O0e3onmacHOCTH M (WJIM) OE3BPETHOCTH I 4eloBeKa (DAaKTOPOB Cpeabl OOMTaHUS»,
YTBEPKACHHBIX IOCTAHOBJICHUEM IJIaBHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IUIaHa OCHOBHOTO 00IIero oOpa3oBaHus, yTBEpKIeHHOro mpukazom MBOY
«CHI  Nel3» or 30.08.2023 Ne 646/1/01-16 «OO6 yTBepKICHHH OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHUs;

e (enepanbHOI pabouet MPOrpaMMBbI 10 YUeOHOMY MPEAMETY «XHUMHUSI.

PaGouass mporpamMma OpHEHTHpOBaHA Ha II€JIEBbIE MPHUOPUTETHI, CHOPMYIUPOBAHHBIC B
denepanbHON paboueil mporpamMMe BOCHHTAaHUS U B paboueil mporpamme BocnuTanuss MbOY
«CIHI Nel3x».

[TporpaMMa Mo XMMHUHM Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHMs COCTaBJIeHA Ha OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOHI 00pa3oBaTeNIbHON IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (enepanbHOU
paboyeil mporpaMMbl BOCIIUTAHUSI U C YYETOM KOHLEIMIUU MpenojaBaHusl yueOHOro mpeamera
«Xumus» B o0pazoBaTenbHbIX opranuzanusix Poccuiickoit denepannu.

[TporpammMa 1Mo XMMHHU JJaeT MpEACTaBIECHUE O IENAX, 00Iel cTpaTeruu 00y4eHusl, BOCHUTAHUS
U pa3BUTHA OOYy4alOUIMXCS CPEACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAeT 00s3aTesbHOE
IIPEIMETHOE  COJAEp)KaHME, IPENyCMAaTpUBAET  paclpeieseHue ero Mo  KjiaccaM |
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpamMMbl [0 XUMHH, ONPeesieT KOJINYECTBEHHbIE
W KaueCTBEHHBIE XapaKTEPUCTUKH COJEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEN0BATENBHOCTh
U3YYEHUS XUMHUU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKU y4eOHOTo
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOXKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001I1eT0 00pa3oBaHus, a TaKKe TPeOOBaHUI K pe3ynbTaTaM 00ydeHHs] XUMHUH



Ha YpOBHE LeNel W3ydeHUs TMpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEeSITEIbHOCTH 00YUaIOIIEerocs 10 OCBOCHUIO yUYEOHOTO COEPKaHMSL.

3HaHME XMMHUHU CIY’)KUT OCHOBOW i (OPMUPOBAHUS MHPOBO33PEHUS OO0YYarOIIErocs, €ro
NpEeCTaBICHUN 0 MAaTepUAILHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHuss TI00aNbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUILEBOI U SKOJIOTHYEeCKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHEHHUSI.

I/I3yquI/Ie XUMUU:

e CIOCOOCTBYET peanu3alid BO3MOXHOCTEH ISl CaMOpasBUTUS M (OPMUPOBAHUS
KYJBTYPBI JIMYHOCTH, €€ 00mIell 1 (yHKIMOHAIBHON IPaMOTHOCTH;

e BHOCHUT BKJIaJ B (OPMHPOBAHWE MBIIUICHWS M TBOPYECKHUX CIIOCOOHOCTEH
o0ydJaromuxcs, HAaBBIKOB  HX  CAMOCTOSITENbHOW  y4eOHOH  JesTeIbHOCTH,
OKCHEPUMEHTAIbHBIX W  HUCCICAOBATENbCKUX YMEHHMH, HEOOXOIUMBIX Kak B
MIOBCETHEBHOM KHM3HHU, TaK U B IPO(heCCHOHANTBHON A TEILHOCTH;

e 3HAKOMHUT CO CHEIM(PHUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IEIOCTHOTO
B3MUIAZa HA EIUHCTBO MPUPOJABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TalloM B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUaIOMINXCS;

e cHocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B DKOJOTHYECKOE 0Opa3oBaHue
00yUaroIuxcs.

I[aHHBIe HallpaBJICHUA B O6y‘IeHI/II/I XHMHU 00eCIeYnBarOTCs CHGHHCI)HKOﬁ COACPIKaHUS
yqe6H0r0 npeamera, KOTOpI)IfI ABJIACTCA INCAArorn4CCKU aJaliITUPOBAHHBIM OTPAKCHUCM
0a3oBoH HAaYKH XUMHU HA ONPECACICHHOM 3TallC €€ PA3BUTH.

Kpr XUMHHU Ha YpPOBHC OCHOBHOI'O 06Iuer0 O6pa3OBaHI/IH OPUCHTHUPOBAH Ha OCBOCHHC
06y‘IaIOHII/IMI/IC$I CHUCTCMBbI IICPBOHAYAIIbHBIX MMOHATHUH XUMHH, OCHOB H€OpF3HH‘~I€CKOfI XUMHUU U
HCKOTOPBIX OTACIIbHBIX 3HAYNMBIX MOHATUN OpFaHI/I‘IeCKOI\/’I XHUMHU.

CrtpykTypa comepxaHusi IporpaMMBbl 10 XUMHH cpOPMUPOBaHA HA OCHOBE CUCTEMHOIO M0AX0/1a
K ee n3ydeHuro. CozneprkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHATHI O XMMHUYECKOM DJIEMEHTE U
BEIIECTBE M CHUCTEMbl MOHATHI O XuMudeckol peakuuu. OO€ 3TH CHCTEMBI CTPYKTYpPHO
OpPraHU30BaHbl N0 MPUHIUITY IOCIEN0BATENBHOIO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETHUECKHX
MpEeJICTaBICHUI Pa3HOTO YPOBHS:

e ATOMHO-MOJICKYJIAPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMA,

° HepI/IO,I[I/ILICCKOFO 3aKOHa I[I/I MCHI[CJ'ICGBB. KaK OCHOBHOI'O 3aKOHa XUMHH,

e VYYCHHUA O CTPOCHHWU aTOMa U XHUMHYECKOM CB3U,

. Hpe,I[CTaBJ'IeHI/Iﬁ 00 BHCKTpOHHTquCKOﬁ AuCcoOManu BEIICCTB B PACTBOpPAX.

Teopernueckne 3HaHUS pPAacCCMATPUBAOTCA HA OCHOBE OSMIIMPHYECKH T[OJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHS M BO3MOXHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHS U IOJy4YEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 0 XUMHH CITOCOOCTBYET (POPMUPOBAHMIO MPEICTABICHUS O XUMUYECKON
COCTABJISIFOIEH HAay4YHOM KAPTUHBI MHUpPA B JIOTUKE €€ CHCTEMHOW IPHUPOJBI, LEHHOCTHOTO
OTHOLLIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM I03HaHUs B Hayke. 3ydeHne XuMuu IpOUCXOIUT



C IpPUBJCUCHHEM 3HAHWUN W3 paHee M3YUYEHHBIX y4eOHBIX MpeameToB: «OKpYyKaloMMi MUY,
«buonorus. 5-7 xnaccel» U «Pu3znka. 7 Kiaccey.

[TIpy m3yyeHUM XMMHUH HPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB XHMMHYECKOM HAyKHM Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
IIPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GOpMHpPOBAaHMM U pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U y4eOHO-HCCIIE0BATENIBCKOM IEATEIbHOCTH, OCBOCHUU IPaBUII O€3011aCHOrO
oOpallleHus C BELECTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy w3ydeHMM XUMHM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs BaXKHOE 3HAYCHUE
IPUOOPETHN TaKUE LIETH, KaK:

e (dopMUpOBaHNE UHTEIUIEKTYaIbHO Pa3BUTOM JMYHOCTU, TOTOBOH K CaMO0Opa30BaHUIO,
COTPYOHHUYECTBY, CaMOCTOSITEILHOMY HPUHATHIO peuieHui, CIIOCOOHOM
aIalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH;

e HAINPaBICHHOCTh OOYYCHHS HAa CHCTEMAaTHYECKOE MPHOOMICHHE OOYyJaloUIMXcs K
CaMOCTOSITENTHOM TO3HABATENBHON JIeATEIbHOCTH, HAayYHBIM METOJIaM TIO3HaHMS,
(hOpMHUPYIOIUM MOTHBAIHIO M PA3BUTHE CIIOCOOHOCTEH K XUMUM;

e o0ecrieueHUEe YCJIOBUM, CHOCOOCTBYIONIMX MPUOOPETECHUIO OOYYArONIMMHKCS OIbITa
pa3HOOOpa3HOW MACSITENHLHOCTH, TIO3HAHWS W CAMOIO3HAHUS, KIIFOUYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHME ISl Pa3IUYHbBIX
BHUAO0B JCATCIIbHOCTH,

e (dopMmupoBanue o0uIei PyHKIIHOHAIBHON U €CTECTBEHHO-HAYUYHOI rPaMOTHOCTH, B TOM
YUCJIE YMEHUU OOBSICHATH M OLICHUBATh SIBJICHUS OKPYXKAIOIIETO MHPA, HCIOJIb3Ys
3HAHUA U ONBIT, MOJYUYEHHBbIE MPU U3YYCHUU XUMHH, MPUMEHATh UX MPH pPEUICHUH
po06JieM B MOBCEIHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;

e ¢opMupoBaHHEe Yy OOy4YalOUUXCS TYMAHUCTUYECKUX OTHOIICHWH, TOHUMaHUs
IIEHHOCTH XWMHMYECKHX 3HAHWM JUIsI BBIPAOOTKH HKOJOTHYECKU II€JIeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYIOBOM JIEATEIBHOCTH B IENSAX COXPAHEHUSI CBOETO 3JI0POBbSI U
OKpY>Karoller NpUPOTHON CPEJIbI;

e pa3BUTHE MOTHBallMU K OOydYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOEHUS 00II€YeIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY MPOGUIIS U HATTPABIEHHOCTH JalbHEHIIIETO 00YUEeHHUS.

OOmee YKMCIO 4YacoB, OTBEIEHHBIX JUIS HM3yYEHUS XUMHUU Ha YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8-M kjacce — 68 yacoB (2 yaca B He/IelN0), B 9-M Kiacce
— 68 yacoB (2 yaca B HEZIEIIIO).

I[J'ISI peanms3anuun 1mporpaMmMbl UCIIOJIb3YHOTCA y‘Ie6HI/IKI/I, AONYIICHHBIC K HMCIIOJB30BAHUIO IIPU
peanu3ali HUMEIOIIMX TOCYJAapPCTBEHHYIO aKKpEAMTAIMI0 00pa3oBaTelbHBIX IPOrpamMM
HA4yaJbHOro OOIIEro, OCHOBHOTO 0O0Iero, cpeaHero oOmiero oOpa3oBaHUS OpraHU3aLUsSMHU,
OCYILIECTBIISIOUIMMUA  00pa30BaTEeNIbHYI0  JESTEIbHOCTh, IpPHUKa3oM MUHIPOCBEIIEHUS OT
21.09.2022 Ne 858:

DJNeKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI, MOMYIICHHBIE K WCIOJIL30BAHUIO MPHU PealTU3alin
MUMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaMM HAYATBHOTO OOIIETO,
OCHOBHOTO 001Iero, cpemHero oomero oOpa3oBaHHs TMpUKa3oM MUHIPOCBEIIEHUS OT
02.08.2022 Ne 653:



e Xumus, 8 kiacc, PI'TAOY JI1O «Akanemuss Munnpocseuienuss Poccumny;

o Xwumus, 9 knacc, DI'AOY AI1O «Akanemuss Munnpocenienus Poccuny;

e DJEKTpOHHBIM 00pa3zoBaTeNbHBIN pecype «Jlomarmname 3amanus. OcHOBHOe oOIee
obOpazoBanue. Xumusn», 8—9 kiacc, AO «M3narensctBo "[Ipocsemnienue»;

o Tpenaxep «Ob6nako 3Hanui». Xumus. 8 kiaacc, OO0 «PuzukoH JIad»;

Conep:xanue yueOHOr0 npeamera

8-i1 ki1acce
HepBOHa'{aJIbeIe XUMHYECCKHUE IMOHATHUA

[Ipenmer xumuun. Posib XMMUK B KU3HU 4Ye€IOBEKa. XUMHUS B CUCTEME HayK. Tena u BemecTsa.
®du3nyeckue CBOMCTBa BEMIECTB. ArperarHoe cocTtosHue BemnlecTB. IloHsaTMe o0 Meromax
no3HaHus B XxuMuu. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus CMECei.

ATOMEI U MOJICKYJIBI. Xumundeckue 3aeMeHTEl. CHMBOJIBI XMMHYECKHX DJICMCHTOB. HpOCTI)IG n
CJIOZKHBIC BCIICCTBA. ATOMHO-MOJ’IGKy.]'IHpHO@ YUCHHUC.

XuMuueckas (bopMyna. BanenTHOCT, ATOMOB XHMMHMYECKHMX 3JIEMEHTOB. 3aKOH ITIOCTOSHCTBA
coCTtaBa BCIICCTB. OtHocurenpHas aromHas Macca. OTHOCHUTENIbHAS MOJICKYJIsIpHad Macca.
MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B COCUHECHUU.

KomnuectBo BemectBa. Monb. MonsipHass Macca. B3anmocBsa3b KOaM4yecTBa, MAacChl U YHCIIA
CTPYKTYPHBIX €IMHHII BeliecTBa. PacueTsl o popmynamMm XUMHUYECKHX COETMHEHUH.

Pusnyeckue U XUMUYECKHUE SBICHUS. XUMUYECKas PEaKLMsl U €€ NIPU3HAKU. 3aKOH COXpaHEHUS
Macchl BeIEeCTB. XUMHUUECKUe ypaBHeHUs. Kitaccupukarmst XAMHYECKUX Peakuuil (COeTnHEHHS,
pa3IoXKeHUs, 3aMeIleHuUs, OOMEHa).

XHMHYECKHI IKCIIEPHUMEHT:

3HAKOMCTBO C XHUMHYECKOW IOCYIOW, TpaBUiIaMH pabOThl B JabopaTopuu W TpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYJOBAHUEM, HM3YUYEHHE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpeHUe CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHAE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAOII0AeHNE
U ONHCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxenue ruapokcuga meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
pasfeneHuss cCMecel: C IOMOIIbI0 MarHuTa, (WIBTPOBAaHUE, BBITAPUBAHWE, TUCTUIUISAIMS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKM TOBApPEHHOW COJM, HAOIIOJEHHE M ONHCaHUe
pe3yJIbTaTOB TMPOBEACHUS ONbBITA, HIUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHe
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaskHeiilue npeacTaBUuTeIM HEOPraHUYECKHUX BeleCTB
Boznyx — cmece raszos. CocrtaB Bo3gyxa. Kucimopoxm — d21€MEHT M IPOCTOE BEHIECTBO.

Haxoxnaenue kuciaopoja B npupoje, Gu3nyecKkue U XMMUYECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MoJlydeHUs KUCIOpojga B Jlaboparopuu U



npoMbIIIIeHHOCTH. KpyroBopot kucimopona B mpupoae. O30H — ajutoTporHas MOJU(PHUKAIHS
KHCIJIOPOJa.

TemoBoit  3ddexT XuMHUUEeCcKOW peakluH, TEPMOXUMUYECKHUE YpaBHEHHs, OK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocTtoe BemecTBo. HaxoxkaeHue Bojgopoaa B mpupoje, Gusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TTOTy4deHus. KUCIIOThI U comm.

Mosnsipablii 00beM ra3oB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM.

®dusznyeckue cBoiicTBa BoAbl. Boma kak pactBopuTens. PactBophl. Hacklennele u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTH BeIlIeCTB B BOjJe. MaccoBasi J0Jsi BEIIECTBa B
pacTBope. XUMHYECKHE CBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MpHUPOJE M B JKH3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenmit. Oxcuapl.  Knaccudukarmuss — OKCHIOB:
coseoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
okcu10B. Ou3nvecKkre U XMMHUUECKHe CBOcTBa OkcuoB. [lonydyeHne okcuaos.

OcHoBanmsi. Kmaccudukamuss OCHOBaHWA: IIEIOYM W HEPACTBOPUMBIC  OCHOBAHHSL.
Homenknatypa ocHoBaHuid. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHWU. [lomyuenue
OCHOBaHUH.

Kucnorsl. Knaccudpukammst xucnor. Homenknarypa kucinor. Du3MUeckne M XHMHYECKHE
cBolicTBa kucior. Psan akrusnoctu metauioB H.H. bekerosa. [lonyyenue kucuor.

Comu. Homenknatypa coineid. @uznueckue 1 XuMu4ueckue cBoiicta comnel. [lonydenue comneit.
I'eneTnueckas CBs3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.
XuMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpE/ICNICHUE COJEp)KaHUsl KUCIOpoJa B BO3JyXe, IMOIy4YeHue, coOupaHue,
pacrmo3HaBaHHe W HM3y4e€HUE CBOWCTB KHUCIOPOJa, HAOIIOJeHHE B3aWMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TpPEKpaIIeHusi TopeHus (mmokapa), 03HAKOMJICHHE C
oOpa3llaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
W3y4eHUEe CBOMCTB BojOponaa (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Momnb, uMccaeaoBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEICHHONM MAacCOBOM JOJEH pPaCTBOPEHHOIO BEIIECTBA,
B3aMMOJICCTBHE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[OB HEOPTAaHMUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIIOZIcHUE W3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOpPAX KHCIOT M IEIOYEH, M3ydeHue
B3aumoeiicTBuss okcuga meam (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMH,
peakuuii HeWTpaiau3aluu, MOJIyYeHHE HEepPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljla IPYTUM U3 pacTBOpPaA COJIU, PEIIEHNE SKCITIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxkueiime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.



Ilepuoanyecknit 3axkoH u Ilepmoamyeckas cucrema xuMu4yeckux 3Jjemenros JI.H.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKasl CBSI3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKM KiIacCU()UKALUMU XUMHUYECKHUX DJIEMEHTOB. [IOHATHE O TpyImax CXOTHBIX
9JIEMEHTOB (IIEOYHBIE W INEJIOYHO3EMENbHBIE METAIbl, TaJIOTeHbI, WHEPTHBIC Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHUJIBI.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux sineMeHToB .M. Menneneesa.
Kopotkonepuonnas u anuHHOnepuonHass ¢opmbl Ilepuonumyeckoil cucreMbl XUMHUYECKHX
anemenToB [[.M. Menneneesa. Ilepuonst u rpynnsl. @U3NYeCKuil CMBICH OPSAKOBOTO HOMEpA,
HOMEPOB IeproJia U IPYIIIbI IEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX snep. M3ortombl. DnekTponbl. CTpoeHUE SJIECKTPOHHBIX
oboiouek aroMoB TmepBbiXx 20 xumuueckux dnemMeHToB llepmommueckoir cucremsr J[.U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuoanueckoi
cucreme JI.1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenne [lepuogmyeckoro 3akoHa u Ilepuogudeckoil CHCTEMbl XUMHUYECKUX AJIEMEHTOB IS
pa3BUTHSA HAyKU U npakTuku. /.M. MeHneneeB — yueHbld U rpaXkJaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MOJspHAs U HEMOJSPHAs) CB3b. DJIEKTPOOTPUIIATEILHOCTh
XUMHUYECKHX 3JIeMeHTOB. VloHHas CBSI3b.

Crenedb okucieHUs. OKHMCIUTEIBHO-BOCCTAHOBUTCIBHEIC pCaKIuu. HpOI_ICCCBI OKHUCJIICHHUA H
BOCCTaHOBJICHHS. OKHUCIIUTEIH U BOCCTAHOBUTEIIH.

XUMHYECKHH IKCIIEPUMEHT:

U3yyeHHe OOpa3lloB BEIIECTB METAJUIOB U HEMETAIOB, B3aUMOJECHCTBHE IMIPOKCUAA IIMHKA C
pacTBOpaMu KHCJIOT U ILEJIOYeHl, MpPOBEIEHUE OIbITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpeHHE, peaKIIuH pa3IioKeHus, COeTUHEHNS).

Me:xnpeamernbie CBA3H

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpU M3YyYEHUUM XUMHUU B 8-M KJIAcC€ OCYUIECTBISAETCS
4yepe3 HCIOJb30BaHME KakK OOIMX €CTECTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHSATHH,
SABJISAIOIINXCS CUCTEMHBIMU JUISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmre ecTeCcTBEHHO-HAyUYHbIE TOHSATHSA: HAy4dHbIH (DakT, TUMore3a, TEOpHs, 3aKOH, aHaJu3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
M3MEpPEHUE, MOJIETb, SIBJICHUE.

®uszuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWI, H30TOINbI,
pPaOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsf, BEIIeCTBO, TeJIO0, O0beM, arperaTHoOe
COCTOsIHHEC Bf€IICCTBaA, ras, (bHSH‘IeCKl/Ie BCJIIMYHHBI, CAMHUIIBI I/I3MepeHI/I$I, KOCMOC, IIJIaHECTHI,
3Be31b1, CoIHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.



['eorpadus: armocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMAEMBIE,
TOILUIMBO, BOJHBIE PECYPCHI.

9-i1 kJ1acce
BeIIIeCTBO U XUMHNUYEeCKas pealcuml

[lepuonnueckuii 3akoH. [lepuonuueckas cuctema xumudeckux siaeMeHTtoB .M. Menneneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX
TpeX MEePUOJIOB, Kalus, KaJblMsI U UX COCIUHECHHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B
[leproanyueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CTpOCHI/Ie BCIICCTBA: BUBI XHUMHYSCKOM CBSA3U. THUIIBI KPpUCTATNIMYCCKUX PCUICTOK, 3aBUCUMOCTDb
CBOMCTB BCIIECTBA OT TUIIA KpHCT&J’IJ’IH‘ICCKOﬁ PEUIETKH U BHUAA XHUMHYECKOU CBSI3H.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIATypa HECOPTaHNYCCKUX BCIICCTB. XuMH4Jeckrue CBOMCTBA BCIICCTB,
OTHOCAIIMXCA K Pa3IMYHbIM KJlaCCaM HCOPraHUYCCKHUX COGI[PIHGHI/Iﬁ, I'CHCTUYCCKaA CBA3b
HCOPraHMYCCKUX BCIICCTB.

Knaccugukamuss XUMUYECKUX pEaKUUH MO pa3TUYHbIM TpH3HaKaMm ([0 YUCIy M COCTaBY
Yy4YacTBYIOUIMX B pEaKUUH BELIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacTHIO KaTauu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonstTe o ckopocTd Xumuuyeckoil peakuuu. [loHsTHE 00 O00OpaTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTreHHBIX M TETEPOTeHHBIX peakuusax. [lonsrue o
karanu3e. llonsarue o XumHueckOM paBHOBecHU. DaKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIIUU 1 TOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUM,  DJICKTPOHHBIM  OalaHC  OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiI€HUE YPaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopm{ 3HCKTpOHI/ITI/I‘IeCKOI71 AUCCOIHaliu. 9J'IeKTp0J'II/ITBI U  HCOJICKTPOJIUTHI. KaTI/IOHH,
aHUoOHBI. MexaHu3m aucconuani BEHIECTB C PAa3JIMYHBIMH  BUIAMU XUMHYECKON CBS3M.
CrencHb JUCCoranuu. CunbHBIC U c1a0bIe QJICKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHS NpPOTEKaHUs peakUii MOHHOrOo OOMEHa, IOJHbIE U
COKpAIllCHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
npecTaBiIeHU 00 3JIeKTpoJUTHYECKON auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsiTHE O THIPONHU3E CONEN.

XuMHYECKHH IKCTIEPUMEHT:

03HAKOMJICHHE C MOJIEISIMU KPUCTANTMUYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB
U HeMmeTauloB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJOpuia HaTpusl), HCCIeIOBaHUE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOM peakIMu OT BO3ACUCTBUS pa3lIU4HbIX (HAKTOPOB,
HCCIIEIOBAaHUE DIICKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa IHCCOLMAINU KHUCIIOT,
menoded U cosell (BO3MOXKHO HCIIOJIb30BaHME BHJIEOMATEpUANIOB), IPOBEIACHHE OIBITOB,
WUTIOCTPUPYIOIIMX TpPU3HAKU MPOTEKaHUS peaklnii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-



BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, pEaklUu DPA3I0KEHUsI, COEAUHEHUS), pacllO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAueCTBEHHBIX pPEAKUMH Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTanabl 1 UX cOeTUHEHUA

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pPHBIC CTETECHU
okucnenus. CtpoeHne U (HU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TajJOr€HOB. XUMHUYECKUE
CBOMCTBa Ha MpUMEpe XJopa (B3aUMOJEHCTBUE C MeETalIaMH, HEMETa/lIaMH, IIEJI0YaMu).
XnopoBogopoa. CossiHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJIydyeHHe, puMeHeHue. JleiictBue
XJOpa M XJOPOBOAOPOJA HAa OpraHU3M uejoBeKa. BakHeliine XJIOpUABI U UX HAXO0XIACHUE B
MIPUPOJIE.

OO6mass xapakrepuctuka 3i1eMeHTOB VIA-rpynnbel. OCOOEHHOCTM CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (PU3MYECKHE CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3MYecKHue M XUMUYecKue cBoMcTBa. OKCHIBI Cepbl Kak
MNpeaACTaBUTCIIN KHUCJIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTA, q)HBI/I‘-IeCKI/Ie 1 XUMHYECKHE CBOICTBa
(oOmme kak mpeAcTaBHTENS Kiacca KHCIOT M crenupudeckue). XHUMHUECKHE PEaKIH,
JeXallue B OCHOBE IPOMBIIUIEHHOTO CIOCO0a IOJydeHUs CepHOM KUCIOThHL. [IpuMeHenue
cepHOi KucinoTsl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
Ceppl M €€ COCAMHEHUH B TMpHUpone. XHUMHUYECKOE 3arps3HeHHE OKPYKAIOLIEH Cpeabl
COCIMHEHUSAMH Cepbl (KHCIOTHBIC JIOXKAW, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
[pENOTBPALLCHUS.

OO0mmas xapakTepucTuka 3JeMeHToB VA-Tpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTETNEHH OKHCIEHUs. A30T, paclipOCTpaHEeHUE B MpUpoJie, GU3NYECKUE U XUMHYECKHE CBOWCTBA.
Kpyroopor azora B mpupoje. AMMHAK, ero (u3n4ecKre U XUMUIECKHAE CBOWCTBA, MOTyYCHHE U
npumenenue. Conu aMMOHMS, HUX (UINYECKUE M XUMUYECKHE CBOWCTBA, NpPHUMEHEHUE.
KavecTBeHHast peakuus Ha MOHBI aMMOHHSA. A30THas KHCIIOTa, €€ TOIydeHue, (Hpu3ndeckue u
XUMHUYECKHE CBOMCTBa (OOIIMe Kak TMpeAcTaBUTENs Kiacca KUCIOT M CHenu(pUYECKUe).
Hcnonp30BaHWE HUTPATOB U COJEH aMMOHHS B KadeCTBE MMHEPAIbHBIX YAOOPEHUH.
XUMHUECKOE 3arpsi3HEHHE OKpPY)KaloUled Cpeibl COSIMHEHHSIMHM a30Ta (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJoeMoB). Docdop, amutorpornHsie Moaudukauu docdopa,
dbuznueckue n xummudeckue cpoiictsa. Okcun pocdopa (V) u hocdhophnas kucnora, pusudeckue
U XUMHUYECKHE CBOICcTBa, mosydeHue. Mcmonb3oBanue (ocdaroB B KauyecTBe MHUHEPAIBHBIX
y1o0peHuit.

O6mass xapakrepuctuka »d1eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIE CTEMEHU OKUCIICHUS. YTIEPO, aJUIOTPONHbIE MOAN(DUKAIINHN, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMHUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxkcunsl yraepoaa, ux (U3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBHIE OPTaHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsI3aHHbIE ¢ okcuaoM yrieponaa (I1V),
TUIOTEe3a TJI00AIbHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIM 3QQeKT. YToNbHAas KUCIOTa U €e
COJIM, HX (bmnqecm/le U XUMHUYCCKUEC CBOﬁCTBa, MOJIY4YCHHUE W IPHUMCHCHHUC. KauectBennas
peakiuss Ha  KkapOoHar-uoHbl.  Mcmonmp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH B CEJTHCKOM XO035HCTRBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBaX KakK O COCIMHEHUSX yriepoja (MeTaH,
9TaH, JTWJIEH, alETWIEH, JTaHoJ, TIJMIEpPUH, YKCycHas KucioTa). lIpuponHble HCTOYHMKHU
YIII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (O0eH3UH), UX POJib
B OBITY M IPOMBIIIICHHOCTH. [loHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,



YrJIICBOJAax — M HUX pPOJIKM B JKHU3HHU YCJIOBCKA. MaTepI/IaJIBHOG CANHCTBO OPraHUYCCKUX U
HCOPTaHUYCCKUX COCHHHCHHﬁ.

KpemHuii, ero gusnueckue U XUMHUYECKHUE CBOMCTBA, MOIydYeHUEe U npumeHeHue. CoequHeHus
KpemHus B pupoje. O0mme npeacraBieHus 00 okcuae kpemuus (IV) u kpeMHUEBOI KuCIoTe.
Cunukatel, UX HCIOJb30BaHHE B OBITY, B INPOMBIIUIEHHOCTH. BakHeilmme crpouTenbHble
MaTepuayibl: KepaMMKa, CTEKJIO, IIEMEHT, O€TOH, »ene300eToH. [IpobieMsl Oe3omacHOro
UCIIOJIb30BAaHUS CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCETHEBHOM JKU3HU.

XUMHYECKHH IKCTIEPUMEHT:

u3ydeHre oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTBI, IMPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BMJEOMATEPUANIOB), O3HAKOMIIEHHE € O0pa3laMu XJIOPUAOB (TaJIOr€HHUIOB),
O3HAaKOMJICHHE ¢ o0pa3lamMu ceppl M €€ COCIUHEHHSAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJEOMaTepuaoB), HaOdIoJeHUEe Ipouecca OOYIJIMBaHMS — caxapa IOX  JeicTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KUCJIOTHI, MPOBEJICHHE KauyeCTBEHHOM peakluM Ha Cyiab(paT-HOH M HaOJIOJeHHE INpHU3HAKa ee
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHAKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocaT-uOH M H3ydeHUE MPU3HAKOB MX
IPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJENel KPUCTAUIMUECKUX PELIETOK aiaMasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM IPOTHBOra3a, IoJdy4eHue, COOMpaHue, paclio3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CWJIMKAaT-UOHbl M M3y4YEHHE NPU3HAKOB HUX IPOTEKaHMs, O3HAKOMJIEHHE C TNPOIyKIHEn
CHIIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHHE DKCIIEPHUMEHTABHBIX 331a4 1o Teme «Bakueiimme
HEMETAJJIbl U UX COCTUHEHUSY.

MeTasuibl 1 HX COECAMHEHUS

OOmrast XapakTepuUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMHU UX TOJIOKEHUS B
[Tepuoanueckoit cucreme xumuyeckux syemeHToB J[.M. MeHneneeBa W CTPOEHUS aTOMOB.
Crpoenne Mmertamnos. Metamnueckas CBA3b M METaUIMYECKas KPUCTAJUIMYECKAs PEILIETKA.
DNEeKTPOXUMUYECKUN Pl HampsikeHUH MerauioB. DU3MYECKMe W XUMUYECKHE CBOWMCTBA
MetauioB. O0Iue crnocoObl MoidydyeHus: MetaioB. [IoHATHE 0 KOPPO3UU METaIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HX
IPUMEHEHNE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie mMeTamibl: mojoxeHue B Ilepuommueckoil cucreme XUMUYecKux 3iaeMeHToB J[.U.
MenzeneeBa, CTpOEHHE HMX aTOMOB, HaxXxOXJeHHE B Ipupoae. Duznueckne U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaywmsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJUIOB U UX COCMHEHUM.

[[lenoyHo3emMenbHbIE METAJIBI MArHUW M Kadblui: nonoxeHue B Ilepuogmueckoit cucreme
xumudeckux snemeHToB .M. MeHneneeBa, CTpoeHHWE HMX aTOMOB, HAXOXKJIECHHE B MPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusi M Kajlblivs. BakHeiline cOoequHEHUs KalabIus
(oxcua, TUAPOKCH, COJH). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHHS.



AmomuHuii: mnonoxenue B Ilepmoguueckoid cucreme XUMHUYecKMX diemeHToB [
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3o: nonoxkenue B Ilepuogmueckoil cucreme xumuueckux sneMeHToB J[.M. Menneneesa,
CTpOEHHE aToMa, HaxoxjaeHue B mpupoje. Puznueckue M XUMHUYECKHE CBOICTBa >Keiesa.
Oxkcuabl, Tuapokcuibl u conu xxenesa (II) u xenesa (I1I), ux cocras, cBoCTBa U MOJIy4YECHHE.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C O0pa3llaMd METaUIOB U CIUIaBOB, UX (PM3MUECKUMU CBOMCTBAMU, U3Yy4€HHUE
pe3ylbTaTOB  KOPPO3WHM  METAUIOB  (BO3MOXKHO  HCIOJB30BAaHUE  BUACOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KCCIICAOBAHUE CBOWCTB JKECTKOW BOJIBI, TpOIlECCa TOPCHHS Kele3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUAOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBCHHBIX PEAKIIMi Ha MOHBI: MarHUs, KaJbIlUs, alFOMUHUS, NWHKA, xkene3a (II) u xenesza
(III), menu (II), HaOMrOIEHWE W OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TUIAMEHU MOHAMHU HATPHSI,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia aIFOMUHUS U TUIPOKCHU/IA [IMHKA, PEIICHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 IO
Teme «BakHeWIme MeTallibl U UX COCIMHEHUS.

XuMHus M OKpyXaoLias cpeaa

BemectBa u marepuanbl B IOBCEAHEBHOW JKM3HHM 4YEJIOBEKa. be30macHOe HCMOJb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax H
OTpPaBJICHUSIX.

XUMHUECKOE 3arps3HeHHe OKpyKarollel cpeabl (MpenenbHas JONyCTUMas KOHLEHTpalus
BeulecTs, gainee — [1/1K). Ponp XxuMuu B pelieHun 3K0J0rH4ecKuX MpooIieM.

XuMHYECKHH IKCIIEPUMEHT:
n3y4deHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIE MATEPUAIBI).
Me:xnpeamernbie CBA3H

Peanuzanus MeXnpeIMETHBIX CBSI3€M NMpU M3YyYEHUU XUMHUU B 9-M Kjacce OCYHIECTBISETCS
4yepe3 HCIOJb30BaHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHSATHH,
SABJISAIOIINXCS CUCTEMHBIMU JUISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITOHATUA: Hay‘{HBIfI q)aKT, TUIIOTE34, 3aKOH, TCOpHA, aHAJIN3,
CHHTC3, KJ'IaCCI/I(l)I/IKaIII/Iﬂ, NEPpUOANYIHOCTD, Ha6J'IIO)IeHI/IC, OKCIICPUMCHT, MOACIIMPOBAHUC,
HN3MCPCHUC, MOACIIb, ABJICHHUC, HapHI/IKOBHﬁ 3(1)(1)CKT, TEXHOJIOTHA, MATCpUAJIbI.

®dusnka: MaTepus, arToM, OJJEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKJIHA, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, MPOBOAHUKH, MOJYIPOBOJHUKH,
TURJICKTPUKHA, (POTODJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKAas pEIIETKa, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3Be3/1b1, COHIIE.

buonorust: ¢orocuHres, npixanue, Ouocdepa, SKOCHUCTEMa, MHUHEpaJbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIBHBIE BELIECTBA.



['eorpadus: armocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMAEMBIE,
TOILUIMBO, BOJHBIE PECYPCHI.

HJIaHI/IpyeMI)Ie pe3yJbTaTbl 0OCBOCHUS yqeﬁﬂoro npeamerTa

JInyHOCTHBIE pe3yIbTAThI

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS IIPOTPAMMBbI OCHOBHOT'O O0IIIEr0 00pa30BaHuUs TIOCTUTAIOTCS
B X0JIe 00y4eHHUsI XMMHUU B €TUHCTBE Y4eOHOI 1 BOCIIUTATEIBHON 1€ATEIbHOCTH B COOTBETCTBUU
C TPAAUIMOHHBIMM  POCCHUHUCKHUMH  COLMOKYJBTYPHBIMHU UM  JyXOBHO-HPaBCTBEHHBIMHU
LEHHOCTSAMHU, MPUHATHIMA B OOIIECTBE MpaBUJIaMH U HOPMaMH IOBEACHUS U CIIOCOOCTBYIOT
nporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIUATN3AIMH 00yJarOIIUXCSl.

JImgyHOCTHBIE PE3YIbTATHI OTpaXAarOT T'OTOBHOCTH O6yanOHIHXC$[ PYKOBOACTBOBATHLCA CHCTEMOH
IIO3UTHUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ U PpaCIUPCHUC OIIbITa ACATCIIbBHOCTHU Ha €€ OCHOBC, B
TOM 4YHUCJIC B HaCTH:

l)HanI/IOTquCKOFO BOCIIUTAHUA:

LIEHHOCTHOTO OTHOILIECHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLMel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOM U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
MHpa 1 00LIecTBa;

2)rpaskaIaHCcKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLMAIbHBIX HOPMaxX U MpaBUiiaX MEXJIMYHOCTHBIX OTHOLIEHUN B KOJIJIEKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOHN, y4eOHO-HUCCIIEA0BATEIbCKOM,
TBOPUYECKON M JAPYruX BHAAX MAESITENbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOW COBMECTHOM
ACATCIIBHOCTH TIPHU BBIITOJIHCHHUHN y‘-Ie6HI>IX, IIO3HAaBAaTCJIIbHBIX 3aJa4, BBIIIOJIHECHUU XHUMHWYCCKUX
DKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMONOHHMAHUIO U
B3aUMOTIOMOIIIM B TIpOllecC€ H3TOM Y4YEOHOW NeATEeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE
MOBEJCHUE U TOCTYIKM CBOMX TOBApUIIEH C MO3ULMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCJEICTBUI MOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMUYECKOW pEaKLUH, COOTBETCTBYIOLIUE
COBPEMCHHOMY YPOBHIO PA3BUTHA HAYKHU W COCTABIAIONIME OCHOBY IJid MTOHHMMAaHUS CYHIHOCTH
HAY4YHOI KapTUHBI MUpA, TPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOJIBI,
B3aMMOCBS3SIX 4YeJOBEKa C MPHUPOAHOM Cpelod, O poJid XHUMHUU B TO3HAHUU OITHUX
3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAIpPaBJICHHbIE HA IIOJYYEHHE HOBBIX 3HAaHUW 10 XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0/laeMbIX TPOLIECCOB M SIBJICHMM, I103HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;



uHTEpeC K OOYyYeHHMIO M TIO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHMIO, MMPOCKTHOM M MCCIENOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BEIOOPY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4)popMupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 370pPOBbIO, YCTAHOBKU Ha
30pOBbIIl 00pa3 ’KHW3HU, OCO3HAHUE MOCIEACTBUNH M HENPUATUE BPEAHBIX IPUBBIUCK
(ynorpeOyieHUsI aJKOrojisi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
6€30I1aCHOCTH TP OOPALIEHUH C XUMUUYECKUMHU BELIECTBAMU B OBITY U peaIbHOM KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTHUECKOMY H3y4eHHIO MPO(eccHii U Tpyaa pa3IndHOTO poJia, YBAXKECHUE K TPYAY
U pe3yibpTaTaM TPYAOBOH ACATEIBHOCTH, B TOM 4YMCIE HAa OCHOBE NPUMEHEHHUS IPEIMETHBIX
3HAaHMW 10 XHWMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAIbHOH TPAEKTOPUU MPOJOLKEHHUS
00pa30BaHUsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHH, OOILECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpopEeCCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXO/UMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAILHON Cpesie;

6)3K0J10rH4eCKOro BOCIIUTAHUA:

HKOJIOTUYECKU 11e71€CO00Pa3HOE OTHOUIEHUE K IPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile, OCHOBE
€e CyLIeCTBOBaHMs, IOHUMAaHHE LIEHHOCTH 3J0pOBOro M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTU COOJIIO/IEHHs IPaBUIl 0€30MaCHOrO MOBEACHUS MPU paboTe C BEIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHATH 3HAHMSI, MOJy4YyaeMble NPU H3YUYEHUU XUMUH, U PELIeHUus 3ajad,
CBA3aHHBIX C OKpPYXKalolled IPUPOJHON CPENOH, Ul TOBBILICHHUS YPOBHSA DJKOJIOTHYECKOU
KYJIbTYpPbI, OCO3HaHUS IJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed UX peleHus
MIOCPEICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

MeranpeameTHbie pe3yabTaThl

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAuUUMblEe U1  (OPMHUpPOBaHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
IPOLECC, AKCIEPUMEHT MU JIp.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MpeAMETOB (pOopMUPOBaATh NMpEICTaBIEHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (T103HaBaTENbHbIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
Ba3zoBble jornyeckue qeiicTBud:
YMEHUSI KCIOIb30BATh MPUEMBI JIOTUYECKOTO MBIILIEHUS MPU OCBOCHUM 3HAHUW: PACKpPBIBATH

CMBICIT XHUMHYECKUX TMOHSITHM (BI)I)IeJ'ISITI) X XapaKTCpHBIC IIPHU3HAKHW, YCTaHABJIWBATb
B3aUMOCBA3b C IOPYIruMuUu HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATHUA OJIA 00BSICHEHUS OTACIBHBIX



(dakTOB W SBJIEHUH, BHIOMpATh OCHOBAaHMA W KPUTEPUU IS KIACCUPHUKAIMHU XMUMHUYECKHX
BEUICCTB M XMMHMYECKHX PEAKLUH, YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3H MEKIY
00BEKTaMU HM3y4Y€HUS, CTPOUTH JIOTMUYECKHE pacCyXIEHUs (MHAYKTUBHBIE, JEIYyKTUBHBIE, IO
aHaJIOTUH), 1€1aTh BBIBOABI U 3aKIIFOYECHUS;

yYMEHUE IPUMEHSTh B IPOLECCE IO3HAHUS MOHATHS (IIPEIMETHbIE M MeETalpeiIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPeoOpa3oBHIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEJIbHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakiud — NpU pPELlICHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4ETOM OJTHUX MOJEIbHBIX NPEICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XMMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPHUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

ba3oBble ncciienoBarejibCcKHue AeiCTBUA:

YMCHHUEC HUCIIOJIb30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUS, a4 TAKIKC B
Ka4dy€CTBE OCHOBBI IJId (1)OpMI/IpOBaHI/I$I TUIIOTE3bI IO MPOBCPKE IMPABHUILHOCTU BbICKA3BIBACMBIX

CYXKJICHUH;

NpUOOpETEeHUE OMbITa MO IUIAHUPOBAHUIO, OPraHMU3allMM U TPOBEICHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOMIOaTh 32 XOJJ0M MpOIlecca, CAMOCTOSATENBHO IPOTHO3UPOBATh €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEICHHOTO OIBITa,
UCCJIEIOBAHMsI, COCTABIISATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATh U HMHTEPIPETUPOBATH MH(GOPMALMIO PA3IUYHBIX BHUJOB U
(dopM mpencTaBiIeHUs, NOIYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-IIOMYJISIpHAs JUTEpaTypa
XUMHUYECKOTO COJIEpXKaHMs, CIPaBOYHbIE IOCOOMS, pECypChl HHTEpHETa), KPUTUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHME MPUMEHSTh pazIuYHble METOABbl M 3aIpOoChl MPH MOUCKE U 0TOOpe MHPOpMAIUHU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHNS y4EOHBIX U MO3HABaTEIbHBIX 3aj1au
ONpEENIEHHOr0 THIa, MPUOOpPETeHHE OmbITa B 00JACTH HUCIHOJIB30BaHUSA HH(OPMALIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOU aKTUBHOTO MCIIOJIBb30BaHMS Pa3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku 1 UX KOMOUHALUSAMU;

YMEHHME WCIIOJIb30BaTh W aHAJIM3MpOBaTh B IIpoliecce Y4YEeOHOM M HCCiel0BaTeNIbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel NpUpOaHON CPebl.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHsI 33J]aBaTh BOIPOCH (B XOJe auayiora u (Wiu) AUCKYCCHUHU) MO CYIIECTBY OOCYKIaeMoin
TeMBbI, POPMYITUPOBATH CBOM MPEIIOKEHNS OTHOCUTEIILHO BBITIOIHEHUS PEIOKEHHON 3a1a4H;

YMCHUA TPCACTABIIATH NOJYUYCHHBIC PC3YJIbTAThI MMO3HaBaTEIbHOM ACATCIBHOCTH B YCTHBIX U
IMUCBbMCHHBIX TCKCTax; MACJIaTb TMPE3CHTAUIO PE3YIbTATOB BBIIMOJIHCHUA XHUMHYCCKOI'O



JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW I103HABATEIBHOW W
UCCIIEIOBATEIbCKON JICATENIbHOCTH TPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydera
OOIIMX HMHTEPECOB M COTJIACOBAHHS IMO3UIMKA (0OCYXIEeHUS, OOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI, KOOPAMHAIIMSI COBMECTHBIX JIEHCTBUH, ONpeaeNiceHue KPUTEPUEB MO OICHKE KauecTBa
BBITIOJITHCHHOU PaOOTHI U JIp.).

PeryasitTuBHble YHHBepPcaJbHbIE yUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSTEIIbHO OINPEACHATh IIeTH JCATCIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJIUPOBATh M IpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JICSATENHHOCTh, BBHIOMpATh
HanOonee HS(QQeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO3HABATENbHBIX 3374,
CaMOCTOSITENIbHO COCTaBIISITh HJIM KOPPEKTHPOBATh IMPEIJIOKCHHBIA AITOPUTM ACHCTBHN IMpU
BBINIOJITHCHUH 3aJlaHMH C y4eTOM IIOJYYCHHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIUSIX, OLICHUBATh COOTBETCTBHE IOJYYCHHOTO Pe3yJbTaTa 3asBJICHHOMN eI,
yYMEHHE UCIIOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, IIPEIaraeMble B YCJIOBUH 33 JaHUI.

IIpenMeTHbIe pe3yabTaThI

B cocraBe mnpeaMeTHBIX Ppe3ylbTaTOB IO OCBOSHHIO 00S3aTENBHOTO  COJCpXKaHUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMmoi, BBIIENSAIOT: OCBOCHHBIC
oOydJaromMMuUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, creuuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BUIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHUSX.

8-i Ki1acc

K konmy oOyueHuss B 8-M KJjacce TpeAMETHBIE Pe3yJibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

e PacKphIBaThb CMBICI OCHOBHBIX XMMHWYECKUX IIOHATHUN: aTOM, MOJIEKYJd, XUMHYECKUI
JIEMEHT, IIPOCTOE€ BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs H
HEOJJHOPOJHAsA), BaJEHTHOCTh, OTHOCHUTENIbHAs AaTOMHAas M MOJEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpDHAas Macca, MaccoBas JOJI XHMHUYECKOTO
JJIEMEHTa B COEJUHEHUH, MOJIAPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBaHHE, COJb,
JNEKTPOOTPHULIATEIBHOCTb, CTEIEHb OKHUCJIEHUS, XUMHYECKAs peakuus,
KJaccu(uKanus peakluuil: peaklUud COEAMHEHUs, PEeaKIMM pas3oKeHUs, peakiiu
3aMeIIEeHUs], PeaKui 0OMEeHa, SK30- M SHAOTEPMHUUYECKUE PEaKLUH, TeII0BON 3 dexT
peakImy, siApo aToMa, NIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTalb, pajuyc aToma,
XUMHUYECKasl CBS3b, MOJSIPHAS M HENOJIAPHAs KOBAJICHTHAS CBS3b, MOHHAS CBS3b, HOH,
KaTHOH, aHMOH, pacTBOpP, MaccoBas JOJs BellecTBa (IPOLEHTHAs KOHLIEHTpAIUs) B
pacTBope;

e WJUIFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATHA M NPHUMEHITh ITH
MIOHATUSA IIPU ONMCAHUU BELIECTB U UX IIPEBPALCHUN;

e HCMOJb30BaTh XHMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBlieHUs (OpMyN BeIIecTB U
YPaBHEHUN XUMHUYECKUX PEAKIUH;

e OIpEAENATh BAJIEHTHOCTb AaTOMOB JJIEMEHTOB B OMHApHBIX COEJUHEHMSIX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX, MPHUHAIJIEKHOCTh BELIECTB K



OIIpENICICHHOMY KJIacCy COEAMHEHUH 1o ¢opmynaM, BHJ XUMHYECKOH CBs3U
(KOBaJIEeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpsiBaTh cmbici llepuogmueckoro 3akona /.M. MenneneeBa: JEMOHCTPUPOBATH
[IOHMMAaHHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nosioxkeHus B Ilepuoguueckoil cUCTEME, 3aKOHOB COXPAHEHHS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYE€HUS, 3aKOHa ABOrazipo;

e ONKUCHIBATHh M XapakTepusoBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTembl
XMMHUYECKUX 3JEMEHTOB: PA3JIM4aTh MOHATHUSA «IJIaBHas MoArpymnna (A-rpymma)» u
«mobounass noarpynmna (b-rpynmna)», maneie W OONbIIME TEPHOIbI, COOTHOCHUTH
0003HaueHUs, KOTOpble uMeroTcs B Tabiuue «llepuoauueckas cucreMa XUMHUYECKUX
anemenToB JI.M1. MenaeneeBa» ¢ 4HUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsAl sApa, oOlLlee YUCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 3JEKTPOHHBIM CII0SM);

e KJIACCU(UUIMPOBATH XMMUYECKHE 3JIEMEHTHI, HEOPraHMUECKUE BEILECTBA, XUMHUUECKUE
peakuuu (110 YMCIy M COCTAaBY YYaCTBYIOIIMX B PEAKLUHU BELIECTB, II0 TEMJIOBOMY
dbdexry);

e XapakTepu3oBaTh (ONUCHIBATh) OOIME XHMMUYECKUE CBOICTBA BELIECTB pPa3IMUYHBIX
KJIAaCCOB,  TIOATBEp)KJAas ONUCaHWE NPUMEpPaMH  MOJIEKYJISIPHBIX  YpPaBHEHMMU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKUii;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HMX KAaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHHUSI XUMUYECKUX MTPEBPALEHUIN B pa3IMUHbIX YCIOBUSX;

e BBIUUCIIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO
JIOJII0 XUMUYECKOT0 3JIEMEHTA 10 (POpMysie COETUHEHHS], MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOJUTH PACYETHI 10 YPABHEHUIO XMMHUUYECKON PEaKIIUH;

e TPUMEHATH OCHOBHBIEC ONEpALMU MBICIUTEIbHON JEATENIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHME, 0000IIEHHEe, CUCTEMATU3alUI0, KIAaCCU(UKALIUIO, BBIIBIEHUE MPUYMHHO-
CIICICTBEHHBIX CBSI3€M — JUI M3Y4YEHHUS CBOMCTB BEIIECTB M XMMHUYECKHMX pEaKLuM,
€CTeCTBEHHO-HAayyHble =~ METOJIbl  IO3HaHMA  —  HaOJIOJeHWE,  U3MEpEeHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbII U MBICIICHHBIH);

e cIenoBaTh TpPAaBWJIaM T[IOJIb30BAHUS XMMHUYECKOH TMocynoil u  1abopaTOpHBIM
o0opy/noBaHuEM, a TaKKe NMpaBuWiIaM OOpallleHUsl C BEIIeCTBaAaMU B COOTBETCTBUU C
MHCTPYKLHSMU T10 BHITOJHEHUIO JJaOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHIO
U CcOOMpaHUIO ra3000pa3sHBIX BELIECTB (BOJOPOAA M KUCIOPOJA), MPUTOTOBIECHHUIO
pPacTBOPOB C ONPEIEIIEHHON MacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh
U IPOBOJANUTH XMMHUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB ILEI0YEH U
KHCJIOT C TOMOILBIO HHANKATOPOB (JIaKMYC, (heHOIPTaNeHH, METUIIOPAHXK U Jp.).

9-i1 KJ1ace

K konmy oOyuenust B 9-M KJjacce TpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

e PpacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKMX IOHATUN: XMMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTD,
NEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCIEHHS, XUMHUYECKas peaklys, XUMHYECKas
CBSI3b, TEMJIOBON 3((EKT peakunu, MoJib, MOJSIPHBIM 00BbEM, pacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIMTUYECKAs TUCCOIMALUS, pPEaKUUd HOHHOro oOMeHa,
KaTajau3aTop, XMMHUYECKOE paBHOBecHEe, oOpaTHMble U HeoOpaTHMble peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAaKLMH,  OKHUCIUTENb,  BOCCTAHOBUTEINb,
OKHUCJICHHE U BOCCTAaHOBJIEHHE, aJJIOTPONHUs, aM(POTEPHOCTb, XHMHUECKas CBS3b
(koBaJeHTHAsi, HMOHHAs, METaJUIMYEeCKas), KPUCTAJUIMYECKas peIlIeTKa, KOppo3us



METAJJIOB, CIUIABbl, CKOPOCTh XWUMHYECKOW pEaKIuu, NPEASIbHO JOMYyCTHMAS
koHneHntpauus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATHA M MPUMEHSITH 3TH
MIOHSTHSI IPU ONMCAHUU BEILIECTB U UX MPEBPALICHHUI;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJMKY IS COCTaBIIeHUs (OPMYNT BEIIeCTB U
YpPaBHEHU XUMHYECKUX PEAKIUK;

OTpECNATh BaJCHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PAa3IMYHOrO0 COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIACCy COENMHEHWH 1o (opMysiaM, BUJ XUMUYECKOW CBS3U (KOBaJICHTHAs, MOHHAs,
METaJlJIN4YecKasi) B HEOPraHMYECKUX COEJUHEHMSX, 3apsii HOHA IO XHUMHUYECKOM
dbopMyIie, xapakTep cpeibl B BOAHBIX PacTBOpPaX HEOPraHWYECKUX COCIUHEHHMA, THIT
KPUCTAINTNYECKON PELIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepuoguueckoro 3akona [[.M1. MenneneeBa U 1€MOHCTPUPOBATH
€ro NOHMMaHUeE: OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyo Gopmy [lepuonnyeckoii
CUCTEMBl XHMHUYECKUX DJIEMECHTOB: Pa3IMuaTh TOHATHS «rJaBHas moArpymma (A-
rpymnmna)» u «mobouyHas mnoarpynmna (b-rpymma)», Mameie w OONbIIME TMEPUOIBI,
COOTHOCHTH O00O3HAYeHHs, KOTOpbIe HWMEIOTCS B IEPHOAMYECKOW Tabmuie, ¢
YHCIIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U
3apsj sapa, o0lee YUCIo 3JIEKTPOHOB U PAaCIpPEEIEHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB DSJEMEHTOB M UX
COCITMHEHUH B MpejesiaX MaJlbIX MEPHOA0B U TJIABHBIX MOATPYII ¢ YI€TOM CTPOCHHUS
UX aTOMOB;

KJIACCHU(UITUPOBATh XMMHYECKHE JICMCHTHI, HCOPTaHMYECKUE BEIIECTBA, XMMHUCCKUC
peakiuu (IO YHUCIYy M COCTAaBY YUYAaCTBYIOIIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTCTICHEH OKUCIICHHUS XUMHYECKUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U crHeuu(uuecKkue XUMHUYECKHE CBOWMCTBA
MIPOCTBIX U CJIOKHBIX BEHIECTB, TIOATBEPIKIAs OMMMCAHNE MPUMEPAMU MOJICKYJISIPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHMS AJIEKTPOIUTUYECKOM NMCCOLMALUN KUCIIOT, IIEJIOYEH U COJIEH,
TMIOJIHBIE U COKPAIIICHHbIE YPaBHEHUS PEaKINii HOHHOTO OOMEHa, YpaBHEHUS PeaKIluii,
MOATBEPKIAIOIIUX  CYIIECTBOBAHWE TEHETUUECKOM CBA3M MEXKIY BeIeCTBAMH
Pa3IMYHBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3ZMOMXXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOTII0 XUMUYECKOTO 3JIEMEeHTa 10 (PopMysie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIlnu;

coOnrofaTh TpaBuUiia TOJMB30BAHUS XUMHUYECKOW TMOCYyJ0M U J1a00opaTOPHBIM
o0opy/noBaHuEM, a TaKX e IpaBuja oOpallleHus C BELECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBHIMOTHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYECHHUIO
1 COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MPOBOAMTH PEAKIINH, MOITBEPKIAONINE KAUeCTBEHHBIM COCTaB PAa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IyTEeM XJOpUA-, OpomMHa-, HOAMI-, KapOoHaT-, docdar-,
CWIIMKAT-, Cyiab(aT-, TUAPOKCHUI-UOHBI, KAaTHOHBl AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHMYECKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OMEpAIllMU MBICIUTEIBHON JEATENIbHOCTH — aHallu3 M CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMATHU3aIlMI0, BBIIBICHUE MPUUYNHHO-CIICICTBEHHBIX
CBSI3€M — N7l M3YyYEHHUs CBOMCTB BEIIECTB M XUMHUYECKUX PpEaKIUl, eCTeCTBEHHO-
Hay4yHble METOJbl TO3HaHWS — HaONIOJIeHHWe, W3MepeHue, MOJEeIUPOBaHueE,
IKCIIEPUMEHT (peabHbI U MBICTICHHBIN).
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