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IHHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1o XMMHM Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHHUSI COCTaBlieHa Ha
OCHOBE TpeOOBaHUU K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM MPOrpaMMbl
OCHOBHOTo 001iero oOpa3oBanusi, npeactaBieHHBIX B OI'OC OOO, a Takke Ha OCHOBE
denepanbHOl paboueil mporpaMmbl BOCHUTAHHMS M C YYETOM KOHUEMIUH IPENoJaBaHUS
y4eOHOT0 npeameTa «XuMHUs» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

[IporpamMma no xumuu JNa€T NpPEACTaBICHUE O IIENAX, OOmIel cTpaTeruu oOyudeHus,
BOCIUTAHMSI U Pa3BUTUA OOy4alOUIMXCA CpPEACTBAMH y4eOHOro IpeaMeTa, yCTaHaBIUBACT
00s13aTeNIbHOE MIPEIMETHOE COJIepKaHue, MPeyCMaTpUBAeT paclpeiesieHue ero mno Kiaccam
U CTPYKTYPUPOBAHHME II0 pa3felaM H TeMaM [OporpaMmbl IO XHWMHH, ONPEIEISeT
KOJIMYECTBEHHBIE W KAUECTBEHHBIC XAapaKTEPUCTUKH COJEPKAHUSA, PEKOMEHAYEMYHO
MIOCJIEI0BATEIbHOCTh M3YYEHUSI XUMHHM C Y4ETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€i, IOTUKU Y4eOHOT0 MpOIecca, BO3PACTHBIX OCOOCHHOCTEH 00y4YaroInXCs, ONpeaeseT
BO3MOXXHOCTH TpeAMETa IS peain3alud TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a TaKxkKe
TpeOoBaHUN K pe3ynbTaraM OOY4YeHHS XHMMHUU Ha YpPOBHE IeNeld HM3ydeHHs IpeaMera u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM JIEATEIBHOCTH OOYyYaroIIerocsi MO OCBOCHUIO
y4eOHOr0 Co/IepKaHus.

3HaHUE XUMUU CITY>KUT OCHOBOH ISl (POpMHUPOBAHHSI MUPOBO33PEHUS 00yYaroierocs,
€ro MpeAcTaBICHUI 0 MaTepruaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAlOT GOpMUPYEMBIE
XUMHEH MpeiCcTaBiICHUs] O B3aWMOIPEBPAILCHUAX SHEPTUHM U 00 SBONIOIHUH BELIECTB B
MPUPOJIE, O MYTAX PELICHUsS INI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIDBEBOM, DHEPreTHUYECKOM, MHUIIEeBOM U 9KOJOrMYecKod Oe3omacHocTH, mpobiaem
3/1paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH Uis caMOpa3BUTHS U (opMHupOBaHHS
KYJIbTYpPBI JINYHOCTH, €€ 001IeH 1 PYyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEH
00y4arouxcsi, HABBIKOB MX CAMOCTOSITEILHON Y4eOHOM AeITeTbHOCTH, IKCIIEPUMEHTAIBHBIX
U HCCIEeNOBATENbCKUX YMEHHUH, HEOOXOMUMBIX KaK B TIOBCEJHEBHOW >KM3HH, TaKk U B
npodeccnoHaNbHON 1eSATENbHOCTH;

3HAKOMUT CO CTeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI 1IETOCTHOTO
B3IJIAJla HAa €IWHCTBO NPHUPOALI W YEIOBEKA, SBISAETCA OTBETCTBEHHBIM JTAallOM B
(hOpMUPOBaHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YyYarOIINXCS;

croco0CcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKJIaJ B SKOJOTHYECKOE OOpa3oBaHUE
00y4aroIuxcs.

JlaHHbBIE HATIPaBIEHUSI B 00YYCHUH XUMUU 00€CTIeUNBAIOTCS CIIEIU(BUKON Coep:KaHus
y4eOHOro TMpeaMeTa, KOTOPBIH SBISETCS IMeJarornyeckyd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKH XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OOIIIEr0 00pa30BaHUsl OPHEHTUPOBAH HA OCBOEHUE
00y4aIOIUMUCS CUCTEMBI IEPBOHAYANBHBIX MOHITHI XUMUHM, OCHOB HEOPTaHUYECKONW XUMHH
Y HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUM OPraHUYECKOW XUMUMU.

CtpykTypa comep:kaHus MPOrpaMMbl IO XUMUHU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k €€ mzydeHuto. CozuepkaHue CKIAIbIBACTCS U3 CHUCTEMbI MOHATHH O XUMUYECKOM
JJIEMEHTE M BEIECTBE M CHUCTEMBbl MOHATUH O XHUMHUYECKOH peakiuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHU30BaHbI MO MPUHIIMIY MOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHUM Ha OCHOBE
TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHna J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;



— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS paccCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIIEIOBATEILHO OT OJHOIO YPOBHS K JIPYroMy,
BBINOJNHSS (QYHKIIUU OOBSICHEHHSI U MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TOJTYyYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl MO XHUMHH CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XMMHUYECKON COCTaBIISAIONIEH HAaydyHOH KAapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW NPHUPOADI,
LIEHHOCTHOTO OTHOILEHUS K HAay4YHOMY 3HAHHUIO MU METO/laM MO3HaHUS B Hayke. V3ydyeHwue
XUMHH TPOUCXOJUT C MPUBJICUCHHEM 3HAHMM U3 paHee U3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buomorus. 5-7 knaccel» u «Pu3uKa. 7 Kiacey.

[Ipu u3ydyeHnn XUMUM IPOUCXOIUT GOPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAayKU
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUUECKOMN JEATeIbHOCTH YellOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyNIbTYpbl. 3agauya y4eOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUM CHUCTEMbI XUMHUYECKHUX 3HAHUM — BaKHEUIINX (aKTOB, MOHITUI, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
S3bIKa HAYKH, B MPUOOIIEHUM K HAYYHBIM METOJaM IO3HaHUs MPU U3YUYEHUU BEUIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUU M PA3BUTHH IO3HABATENBHBIX YMEHUH U HUX
MPUMEHEHUH B Y4eOHO-TIO3HABATENILHON M y4eOHO-HCCIIEeIOBATENIbCKONW AeSITeNbHOCTH,
OCBOEHUU MpaBUil 6€30MacHOr0 0OpaIIeHUs C BEIIECTBAMU B MOBCEAHEBHON KHU3HU.

[Ipu u3ydeHun XMMHH HA YPOBHE OCHOBHOTO 00Iero o0Opa3oBaHMs BaKHOE 3HAUCHUE
MPUOOPENU TaKue LIeH, KaK:

—  (dopMupoBaHHE  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHUECTBY, CAMOCTOSTEIILHOMY MPUHSITHIO PEIICHUN, CIIOCOOHOM
aIalITUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HH;

— HaIpaBJICHHOCTh OOy4YeHHUsI HAa CHCTEMaTH4eckoe MpuoOIIeHre OOydarolmuxcs K
CaMOCTOSITENIFHOM ~ MO3HABATENIbHON  JEATENIbHOCTH, HAy4YHBIM METOAAaM  IO3HaHWS,
(hOpMUPYIOIIIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecreyeHne YCIOBUMN, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO OOYYAIOIIMMUCS OMBITA
pa3zHoO0pa3HON eATeNbHOCTH, TO3HAHMS U CAMOTIO3HAHMSI, KIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

— (hopmupoBanue oOmiei (HyHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCIIe YMEHHIl OOBSACHATH M OLEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPa, HCIOIb3Ys
3HAHUSA U OTIBIT, MOTYYECHHBIE TPU U3YUYCHUU XUMHH, IPUMEHSTh UX MPU PEeLICHUH MpoOIeM B
IIOBCEIHEBHOM JKU3HHU U TPYAOBOH IEATENBHOCTH;

— ¢opMupoBaHHe Yy OOyYarOmMXCid TYMaHUCTUYECKUX OTHOIICHHM, MOHHUMAaHUS
[IEHHOCTU XUMUYECKUX 3HAHUHN TSI BEIPAOOTKH HKOJIOTHMYECKHU IeNIeCO00Pa3HOro MOBEACHUS
B OBITY U TPYAOBOH AESITENLHOCTH B ILIETSX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOIIEH
MIPUPOJIHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEeHHIO, CIOCOOHOCTEl K CaMOKOHTPOIIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUYETOBEUYECKUX IIEHHOCTeH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY MPOGUIIS U HANTPABIEHHOCTHU JalbHEHIIIET0 00yUeHHUS.

OO011iee 4ncIo 4acoB, OTBEIEHHBIX IS U3YUEHHUS XMMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanusi, cocTaBisieT 136 gacoB: B 8 kiacce — 68 dacoB (2 yaca B Hezeno), B 9 kiacce —
68 yacoB (2 yaca B HEZIEIIO).



COJEP)KAHUE OBbYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XUMUYECKHE OHITHSA

[Ipenmer xumuu. Ponb XMMUK B JKU3HU 4e€lIOBEKa. XUMHUS B CUCTeMe HaykK. Tena u
BemecTBa. PU3NUECKHEe CBOMCTBA BEIIECTB. ArperarHoe cocrosinue BemiecTB. [loHsaTue o
MeTOo/ax MOo3HaHMs B XUMHH. UUCThIe BemecTBa U cMecH. CriocoObI pa3iesieHUs CMeceH.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKHUX JJIEMEHTOB.
[IpocThie U COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocraBa BemlecTB. OTHoOcuUTeabHass aroMmHas Macca. OTHOCHTENIbHAs
MOJICKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOTO 3JIEMEHTa B COSMHEHHUH.

KomnuecTBo BemecTBa. Mosib. MonsipHas Macca. B3auMoCBs3b KOIMYECTBa, MacChl U
YHUClIa CTPYKTYPHBIX €IMHHMIL BemiecTBa. PacuéTel mo popMyiiaMm XUMHUYECKHX COSAMHEHUH.

dusnyeckue U XUMUYECKUE SBICHHSA. XUMUYECKas peakius U e€¢ Mpu3HaKh. 3aKOH
COXpaHEHHS Macchl BellecTB. XuUMHUUYecKue YypaBHeHHs. Kiaccupukanus XUMHUECKUX
peakuil (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCY/0M, MpaBUIaMH padoThl B 1abopaTopuu u npuéMamu
oOpariieHust ¢ 1a60paTOpHBIM 000pYIOBaHUEM, U3yUYEHUE U OMHCAHHE (PU3UUECKUX CBOWCTB
00pasioB HEOPraHUYECKUX BEIIECTB, HaOMOIeHne (HU3HMYECKUX (TJIaBJICHUE BOCKA, TAasHHE
TbJa, pacCTUpAaHUE caxapa B CTYIKe, KUIIEHUE U KOHIACHCALUS BOJIbl) U XUMUYECKUX (TOpEHUE
CBEYH, NMPOKAJTUBAHUE MEIHOW IPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHUCJIOTOH) SIBICHHM,
HaOIIOJICHUE M ONUCAaHHWE IPU3HAKOB IMPOTCKAHUS XHUMHUYCCKHUX peaKmuil (pa3ioKeHHe
caxapa, B3aMMOJICCTBHE CEPHON KHCIOTBHI C XJIOPHJIOM Oapus, pa3joKCHHE THUIAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3auMOJeCTBHE kemne3a ¢ pacTBopoM conu menu (1), uzyuenue
CIIOCOOOB pa3/ieNICHUs] CMECEH: C TIOMOIIBID MarHuTa, (UIBTPOBAHUE, BBITAPHUBAHME,
TUCTUJUIALMSA, XpoMmaTorpadus, MPOBEIECHUE OYKHCTKH IMOBAPEHHON COJIM, HAOJIOJECHUE H
ONMMCaHUE PE3YJIbTATOB MPOBEJICHHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl,
co3JlaHue MoJiesIel MOJIEKYI (IIapOCTEPKHEBBIX).

Baskneiimue npeacTraBuTe I HEOPraHUYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 351eMEHT M MpOCTOE BEMIECTBO.
Haxoxnaenue kuciaopoma B mpupoie, (uU3HuUecKre M XUMHUYECKHE CBONCTBa (peakiuu
roperus). Oxcunsl. [lpumenenue xuciaopoga. CrocoObl TOMYyYEHUS KHUCIOpOAa B
naboparopun W TnpombliUieHHOCTH. KpyroBopoT kucnoposa B mpupoge. O30H —
AITIOTPOTHAS MOAU(DUKAIIIS KUCIOPOA.

TermnoBoit 3¢ ¢heKkT XUMUYECKON peakiuu, TePMOXHUMHYECKHE ypaBHEHUS, JK30- U
SHIOTEPMUUYECKHE peakuu. TOIMBO: yroiab M MeTaH. 3arpsA3HEHUE BO31yXa, YCHIICHHE
napHUKOBOro 3 (dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — snemeHnT M mpocroe BemiectBo. HaxoxzaeHue Bogopoda B HpHUPOJE,
(bu3nuecKkre U XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHusi. KucioTsl u comu.

MosnsipHblil 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHbiE U
HEHACBIIIEHHbIE PacTBOPHL. PacTBOPMMOCTh BellecTB B Bojae. MaccoBasi 10js1 BELIECTBA B
pactBope. XuMuuyeckre cBorcTBa Boabl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbpl B npupojie. 3arpsa3HeHue NpupoaHbix BoJ. OXpaHa U OUYHMCTKA
MPUPOHBIX BOJI.

Knaccudukanus neopranmdecknx coeanneHuid. Oxcuapl. Kiaccudukanus OKCHIIOB:
coneoOpasywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) H  HECOIeoOpasyIolIue.
Homenknarypa okcuaoB. dusmyeckne U XUMUYECKHE CBOWCTBA OKCUIOB. [lomydyenue
OKCHJIOB.



OcnoBanus. Knaccudukanuss oCHOBaHHWM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Howmenxknarypa ocHoBaHuil. PuU3nyeckue M XUMUYECKHE CBOMCTBA OocHOBaHUU. [lonmyueHne
OCHOBAHHII.

Kucnorel. Knaccubukamus xucimor. Homenkmarypa xkucinor. dusmdeckue u
XUMHYECKUE cBoicTBa kucioT. Psag aktuBHocth MmetayuioB H. H. bekeropa. Ilonmyuenue
KHCJIOT.

Conu. Homenkiarypa coseit. @u3ndeckre 1 XuMU4YecKue cBorcTBa coneil. [lonyuenue
coJiei.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpPENENICHUE COACpPKAaHUA KHUCIOpPOJa B BO3AYyXe, MOJyYEHHUE,
coOupaHue, paclio3HaBaHUE U U3yUYEHUE CBOWCTB KUCIOPO/a, HAOII0IeHNEe B3aUMOICHCTBUS
BELIECTB C KHUCIOPOJIOM M YCIIOBUS BO3HHUKHOBEHHS M IpEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHIOB M ONHUCAaHHE WX CBOWCTB, MOJyuyeHHUE, coOHpaHue,
pacro3HaBaHHe U H3Y4YeHHE CBOMCTB BOAOpoa (FOpeHHe), B3aMMOEHCTBHE BOJOpOJAa C
okcugom Meau (1) (Bo3MOKHO MCIOJIB30BaHUE BHACOMATEpPUAIOB), HaOMtOIeHHE 00pa3IioB
BEIIECTB KOJIMWYECTBOM | MOJb, HCCIEAOBaHHWE OCOOCHHOCTEH pPACTBOPEHMS BEIIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM 10iei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C MeTalaMu (HAaTpUEM U KalbIIUEeM)
(BO3MOXKHO HCHOJIB30BAaHUE BUICOMATEPHUATIOB), UCCIIEIOBAaHUE OOPa30B HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOIEHUE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PacTBOPax
KHCIIOT U llenoded, m3yueHue BzaumopeiictBus okcuga menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJJlaMH, pEeaklUHil HeHUTpaau3aluu, MOJy4YeHHE HEePacCTBOPUMBIX
OCHOBaHMWM, BBITECHEHHWE OJHOIO MeTajla JpPYyruM M3 pacTBOpa COJH, pEIICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 Teme «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUN».

Iepuonuueckuii 3axon u Ilepuonnyeckas cucrema xumuueckux siementon 1. U.
MenaeieeBa. Crtpoenue aTOMOB. XumMuueckas CBA3b. OKHCJINTETBHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUHA

[lepBble TOMBITKK KIAaCCH(PHUKAIMU XUMHUYECKUX dJIeMEHTOB. [loHsTHE O Tpymmax
CXOIHBIX DJIEMEHTOB (ILEJOYHBIE W MIEJIOYHO3EMENbHBIE METAJIbl, TaJOr€Hbl, WHEPTHHIC
ras3el). JJI€MEHTBI, KOTOpbIe 00pazyoT aM(pOTEepHbIE OKCUIBI U TUIPOKCU/IBL.

[lepuonnueckuin 3akoH. Ilepuoauueckas cucrema XuMuueckux diemeHToB /[l .
MenpeneeBa. Kopotkonepuoanast u jumHHONepuoaHas ¢Gopmsel [lepuonndyeckoil cruCTeMbI
xumuueckux anemeHtoB JI. M. MenneneeBa. Ilepuonst u rpynnbl. PU3HYECKUN CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX snep. W3otombl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB mepBbIX 20 XHUMHUYECKUX dJeMeHTOB llepuoamueckoit
cuctemsl J[. . MenneneeBa. XapakTepucTuka XMMHUYECKOTO JIEMEHTA 110 €T0 MOJI0KEHUIO B
[Tepuoanueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH  WU3MEHEHUs  paguyca  aTOMOB  XUMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO IPYIaM U Iepruogam.

3nauenune Ilepumonnueckoro 3akoHa u Ilepuonuueckol CHCTEMBl XHMHYECKHX
JJIEMEHTOB IS pa3BUTHUsA HayKu U npakTuku. [1. 1. MenneneeB — yd€HBIN U Ipak1aHNH.

Xumuueckass  cBsi3b.  KoBaneHTHas  (moysipHass W HEMOJSIPHAsl)  CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenb okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3Yy4YeHHE 0Opa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBIE TUIPOKCH A
LIMHKA C PaCTBOPAMHM KUCJIOT U IIEJI0UEH, MPOBEECHUE OMBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHHE, PEAKIIUU PA3JI0KEHUS, COCTUHEHUS).



Meostcnpeomemmnvwie ceasu

Peanuzanmss MeXnpeAMETHBIX CBSi3€M IpU  HM3YYEHMH XHUMUHM B 8§ KJacce
OCYIIECTBJISIETCSI Ye€pe3 HCIIOIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK H
MOHSTUH, SABJISIOMIMXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (akT, THIOTE3a, TEOPHs, 3aKOH,
aHaIM3, CHUHTE3, KiIacCUUKaIus, TEPUOJUYHOCTh, HAONIOACHHE, OKCIICPUMEHT,
MOJICTTMPOBAHKE, U3MEPEHUE, MOIEIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H3O0TOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIA, SJEKTPUUYECKHA 3apsij], BEUIECTBO, TENO, 00BhEM, arperaTHoOeE
COCTOSIHME BEIIEeCTBa, ra3, (PU3UYECKHUE BETUYMHBI, CAMHUIIBI U3MEPEHHS, KOCMOC, TIIAHETHI,
3BE351, CoHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIE TIOPOABI, IOJIE3HBIC
HCKOIIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakus

Ilepuonuueckuit 3akoH. llepuommuueckass cucremMa XxuMmuyeckux a3neMeHToB JI. H.
MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kadus, KaJblUs U MX COCIUHEHUW B COOTBETCTBHUM C
MOJI0’KEHUEM 3JIeMEeHTOB B [leproinueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUJIBI XMMHUYECKOW CBSA3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA OT THUMA KPUCTAIMYECKOM PEHIETKH W BUJIa XUMHUYECKOH
CBSI3U.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIeCTB. XMMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCIMHEHUM, TeHeTUYeCKast
CBSI3b HEOPTraHUYECKHX BEILIECTB.

Knaccudukanus XMMUYECKHX peakluid IO pa3iNuyHbIM MpU3HAKaMm (MO0 YHUCIy U
COCTaBy YYaCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIUIOBOMY 3 (deKTy, M0 H3MEHEHHUIO
CTETeHeW OKUCICHUSI XUMHUYECKHUX DJIEMEHTOB, 110 0OPaTUMOCTH, M0 YYaCTHIO KaTalnu3aropa).
DK30- ¥ SHJI0TEPMHUYECKUE PEAKIIUN, TEPMOXUMHUUYECKHE YPAaBHEHUS.

[TonsTHE O cCKOpOCTH XUMHUYECKOW peakiuu. [ToHsTHE 00 0OPATUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsTHEe O NOMOTEHHBIX U TETEPOreHHBIX peakuusax. [lonsatue o
katanuse. IloHsaTHE O XUMHUYECKOM paBHOBeCHHM. DaKTOpPBI, BIMAIOIIME HA CKOPOCTh
XMMHYECKOHN PEAKIMU U MOJ0KEHUE XUMUUECKOTO PABHOBECHS.

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIC PEAKIIMU, dJIEKTPOHHBIN OanaHC OKUCIUTENbHO-
BOCCTaHOBUTENBHOM peakiuu. CocTaBlieHHE YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTIONb30BAaHUEM METO/1a DNIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOJUTUYECKOM JAMCCOUMALMH. DJIEKTPOIUTBI W HEIJIEKTPOIMUTHI.
Katnonsl, annonsl. MexaHu3M JUCCOIMAIMU BEUIECTB C PA3IMYHBIMU BUAAMH XHUMHUYECKOU
cBs3u. Crenenp Auccoruanii. CHUIbHBIE U CIa0bIe ANEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. YcnoBuUs MPOTEKAaHUS peaklnii HOHHOTO 0OMeHa, TOJHBIE
U COKpallléHHbIE MOHHBIE ypaBHEHHUs peakuuid. CBOWCTBa KHCIIOT, OCHOBAaHUW M COJIEH B
CBETE MPEACTaBICHUI 00 AJIEKTPONUTUYECKON auccolnuanuu. KadecTBeHHbIE peakiud Ha
noHBbL. [loHATHE O TMIpONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMHU KPUCTAJUIMYECKUX PELIETOK HEOPraHMYECKUX BELIECTB —
METAIJIOB U HeMeTalsioB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJOpuaa HaATpuUs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHWYECKOW PEAKIMU OT BO3JACUCTBUS Pa3IMYHBIX
(dakTopoB, HCCIENOBAaHUE  DJICKTPOMPOBOAHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JUCCOIIMAIMU KUCIIOT, LIeJIoueld U coyied (BO3MOKHO HCIOJIb30BAaHUE BUJIE0 MATEPHUATIOB),



MIPOBEJICHUE OIBITOB, MIUTFOCTPUPYIONIUX MPHU3HAKK MPOTEKAHUS peakluii MOHHOTO OOMEHa
(oOpazoBaHMEe OcajiKa, BBIICICHHE ra3a, 0Opa3oBaHUE BOJBI), OIBITOB, HIUTFOCTPUPYIONIUX
MPUMEPBI  OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIMi (TOPCHHE, PEaKIUU Pa3lIoKEHUs,
COCJIMHECHHS), pAacIo3HABAaHUE HEOPraHMYECKUX BEIICCTB C ITOMOIIBI0 Ka4eCTBEHHBIX
peakiuii Ha HOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 3a]1ad.

HemeTabl 1 UX COeINHEHUSA

OOmas xapakTepuCcTUKa TajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
crenieHn okuciieHus. CTtpoeHue W (PU3MYECKHE CBOMCTBA MPOCTBHIX BEIISCTB — TaJIOTCHOB.
XUMUYECKUE CBOMCTBA Ha MpHUMEpe XJopa (B3aUMOJICHCTBUE ¢ MeTallIaMH, HEMETaJlJIaMH,
menodamu).  XiopoBojopoa. ConsiHas KHCIIOTa, XUMHYECKHE CBOMCTBA, ITOJYYCHHE,
npuMeHeHue. JlelicTBHE Xjopa M XJIOPOBOJOPOJAa Ha OPraHu3M 4YelioBeKa. BakHelmine
XJIOPHJIBI ¥ UX HAXOXKICHHUE B IIPHPOJIC.

OoOmas xapakrtepuctuka 37eMeHToB VIA-rpymmbl. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTeNeHH OKucieHus . CTpoeHre U (PU3NYSCKUE CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOPOJIa U CePhl. AJUTOTPOITHBIC MOIU(DHUKAIIMKM KUCIIOPOAa U cepbl. XMMHUECKHUE CBOMCTBA
ceppl. CepoBOAOPOI, CTPOCHHE, (PU3MUECKHE M XUMHYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEACTABUTENHN KUCIOTHBIX OKCUIOB. CepHast KMCIIOTa, GU3UYECKUE U XMMUYECKHUE CBOKCTBA
(oOmMe Kak NpPEACTaBUTENSA Kjacca KUCIOT M crnenuduueckue). XUMHUYECKHE PEaKIIHH,
JISKAIIUE B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJNyYeHHs CEpHOU KUCIOTHI. [IpuMeHeHue
cepHoil kucinoTel. Colu CepHOM KHUCIOTHI, KAauyeCTBEHHas peakuus Ha cCylb(ar-uoH.
Haxoxxnenue cepbl U €€ coelMHEHHN B NpUpoje. XUMHUYECKOE 3arps3HEHUE OKpYKaromien
Cpelbl COCTUHECHUSMHU Cepbl (KUCIIOTHBIC MOXKIHU, 3arps3HEHUE BO3AyXa M BOJIOEMOB),
CIOCOOBI €ro MpeA0TBPAIlCHHUS.

OO6mias xapaktepucTuka seMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIC CTCIICHH OKHUCICHHS. A30T, pacnpocTpaHCHHE B MpHUpoie, (U3HUECKHUE U
XUMHYECKHe cBoicTBa. KpyroBopor asora B mpupoje. AMMHAK, ero (usnyeckue u
XUMHUYECKHE CBOWCTBa, moiyueHue u mnpumeHenue. Conu amMMoOHHS, UX (U3HUECKHUE U
XUMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHAss peakiusi Ha MOHbI aMMOHHMS. A30THas
KHCIIOTa, € MoyydyeHue, (pu3ndecknue U XMMUYeCKue CBOMCTBa (00IIMe KakK MpeacTaBUTENs
KJlacca KHCIOT U crienududeckue). VMcmnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KaUECTBE
MUHEPAIbHBIX YA0OpeHU. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COeTUHEHUSIMU
a30Ta (KUCIOTHBIE [OKIH, 3arps3HEHHe BO3AyXa, MOYBBI Hu BomoéMOB). Docdop,
annotponHele Momudukanuu ¢docdopa, GuMUEcKHe M XUMHUYECKHe CcBoHcTBa. OKcua
dochopa (V) u dochopnas kucnora, Gpunveckre U XUMUYECKHE CBOICTBA, MOTy4YECHHE.
Hcnons3oBanue ocdaToB B KaueCTBE MUHEPATHHBIX YAOOPEHUH.

Obmas xapakrtepuctuka 3meMeHToB |VA-rpymnmbl. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapaKkTepHbIe CTENEHU OKHCJIEHHUS. Yrnepon, AITOTPOTTHBIE Moaudukanuy,
pacmpocTpaHeHHEe B Tpupone, (usMueckue U XUMHYECKHE CBOWMCTBA. AJcopOIus.
KpyroBopor yranepoma B mpupone. Oxkcuabl yriepona, ux (U3MUECKHe U XUMUYECKUE
CBOMCTBA, JCHCTBHE Ha XUBbIE OPraHU3MBI, MONTYYCHHE W MPHUMEHEHHE. DKOJOTHYECKHE
npoOyeMbl, cBsi3aHHBIE ¢ okcuaoM yrieponaa (IV), rumoreza rmoGambHOrO MOTETICHUS
KIIMMaTa, MapHUKOBBIA dJ(dekT. YrompHas Kuciota U e€ conm, ux (Qusnueckue u
XUMHYECKHE CBOWCTBA, MOJyueHUE W MpuUMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcmonb3oBaHue KkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEITHCKOM
XO3SUCTBE.

[TepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX YTliepoa
(MeraH, 9TaH, JTWUJICH, AleTUJIEH, DTAHOJ, TJIMLEPHH, YKCycHas Kuciorta). [lpuponaHsie
WCTOYHUKU YTIIEBOAOPOJOB (yroib, MPUPOAHBIN ra3, He(Th), MPOAYKTHl HX MepepaboTKu
(Oen3uH), WX poib B OBITY M MPOMBINUICHHOCTH. [lOHATHE O OMOJIOTHYECKH BaKHBIX
BEIIeCTBaX: JKHUpaX, Oeylkax, yrieBojax — M UX POJIM B >KU3HHM 4YeloBeKa. MarepuaibHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAHUUYECKUX COETMHECHUH.



Kpemuwnii, ero ¢musmyeckue M XUMHUYECKHE CBOWMCTBA, MOJYyYCHHE W TPUMCHCHHE.
Coenunenus kpemMHus B mnpupone. OOmume mpenctaBiaeHuss o0 okcuue kpemaus (1V) wu
KpeMHHEBOW KucioTe. CHIMKAThl, WX HCIOJb30BaHWE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiimme cTpouTeNbHBIE MaTepUalibl: KEpaMHUKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
[IpobGneMbl 6€30maCHOTO HKCIIOIB30BAaHUS CTPOUTEIBHBIX MATEpUajOB B IOBCEIHEBHOU
JKU3HU.

Xumuueckuil Ixcnepumenm:

n3ydeHne oOpasloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOM  KHCJIOTHI,
MPOBEACHUE KAYECTBEHHBIX pEaKIMil Ha XJOPUI-UOHBI W HAONIOACHHE TNPU3HAKOB HX
MPOTEKAHUs, OMBITHI, OTPAKAIOIINE (PU3HMUCCKHUE M XMMHUYECKHE CBOMCTBA rajOreéHOB U HX
COCTMHEHHUH (BO3MOJKHO HCIIOJIh30BAHHE BHICOMATEPHAIIOB), O3HAKOMIICHHE C OOpa3laMu
XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C 00pa3liaMu Cephbl M €€ COCTMHEHUSIMU (BO3MOXKHO
WCIIOIb30BAaHUE BHJICOMATEPHAIIOB), HAOJIOJCHHWE TMpollecca OOYIIIMBaHMUS caxapa 0]
JICUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTHI, HM3Yy4YEHHE XUMHUYECKHUX CBOWCTB
paz0aBIICHHON CEpHOW KHCIOTHI, IPOBEICHUE KAueCTBEHHOW peakliuu Ha Cyab(}aT-woH U
HaOII0JIcHUE MPU3HAKa €€ MPOTEKaHMs, 03HaKOMJICHHE ¢ (PU3UYCCKUMH CBOMCTBAMH a30Ta,
dochopa M uX coeaMHEHHH (BO3MOXKHO HMCIIOJIB30BAaHKME BHJICOMATEPHAIOB), OOpa3liaMH
a30THBIX M (OCPOPHBIX ynOOpeHH, TOTydYeHHe, coOupaHue, paclio3HaBaHUE U H3YYCHHE
CBOICTB aMMHaKa, MPOBEJCHNE KAaYeCTBEHHBIX peaKIuii Ha MOH aMMOHMs U (ocdar-uoH u
M3y4y€HUE MPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOW a30THOU
KHCIIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), H3yu€HUE MOjeneit
KPUCTAINIMYECKUX PEIETOK anmasza, rpaduta, (QymnepeHa, O3HaAKOMIEHHE C IMPOIECCOM
a7icopOIMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOrasa,
noJiyueHue, cCoOOupanue, paclo3HaBaHue U U3yUYeHUEe CBOICTB YIIIEKHCIIOrO rasa, MpoBeIeHUe
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CUJMKAT-UOHBI M U3YYECHHE TNPU3HAKOB HX
MIPOTEKaHUs, O3HAKOMJICHME C MPOAYKIMEH CHJIMKATHOM MPOMBIILUIEHHOCTH, pELICHUE
SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHene HeMeTaulbl U UX COSIUHEHUS».

MeTaJIbl 4 HX COeTNHEHHS

OOmiass xapakTepUCTHUKAa XHUMHUYECKHUX JIIEMEHTOB — METaJUIOB Ha OCHOBAaHMHM HX
nonoxenusa B llepuonnueckon cucreme xumuueckux snemeHtoB [[. 1. MenneneeBa u
cTpoeHuss aroMoB. CrTpoeHue MeTaiioB. MeTamnuyeckas CBSI3b M MeTaJIM4yecKas
KpUCTAJUITMYECKasl PeIIETKA. DIEKTPOXUMHUUECKUIN psAll HAPSOKEHUH MeTaiuioB. Ousnyeckue
U XMMHYECKHE CBOMcTBa MeTaioB. OOmme crnocoObl moiyueHuss mMeTamioB. [loHstue o
KOPPO3UH METAIJIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTalb, YyTyH,
TIOpaFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[lenounble MeTasuIbL: MOJ0XKeHUE B [leproanueckoi cucreMe XUMHUECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpoeHME HMX aTOMOB, HaxOXJaeHue B mnpupone. dusnueckue u
XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCHIbI M TUAPOKCUIBI HATPUS U
kanus. [I[puMeHeHne mea0YHbIX METAJUIOB U UX COEIMHEHHM.

[IlenoyHO3EMENBHBIE METAUIBI MarHUM M KalblLMi: MojoxeHue B llepuoanueckont
cucreMe XxuMHuueckux 3yeMeHToB [[. M. MenneneeBa, CTpO€HHE UX aTOMOB, HaX0XJICHUE B
npupoje. PusznueckMe M XHUMHYECKHE CBOMCTBA MarHus M Kajublud. Baxxeilmmue
COCUHEHUS KaiblMsl (OKCHA, THUAPOKCUA, conn). JKECTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumudeckux sneMmentoB [I. U.
MenaeneeBa, CTpoeHHE aroma, HaxoxiaeHue B mpupoje. duznyeckue U XUMUUYECKHE
CBOICTBa arOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepumonuueckoil cucreme Xxumuueckux snementoB /[, W.
MengeneeBa, CTpOE€HHE aroMma, HaxOXAeHUE B mpupoje. Puznueckue M XUMHUYECKUE
cBoiicTBa xene3a. Oxcuabl, ruapokcunbl u comu sxkenesa (Il) u xemeza (Il), ux cocras,
CBOWCTBA U IOJYyYCHHUE.



Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METajlIOB M CIUIAaBOB, MX (PU3MUYECKHMMH CBONCTBaMH,
U3Y4YEeHUE PE3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO MCIOJB30BaHUE BHUIEOMATEPUANIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KajlblMsl © HAaTpus C BOAOW (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPHAIIOB), KCCIEAOBAHUE CBOMCTB KECTKOM BOMABI, Mpolecca
TOpEeHHs Kelle3a B KUCIOpoAe (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEpUANIOB), MPU3HAKOB
MPOTEKAHUS KaYeCTBEHHBIX PEaKUUi Ha MOHBI: MAarHUs, KaJblMsl, AIFOMUHUS, IUHKA, Kee3a
(1) u xene3a (M), mexu (11), HabnrOMEHUE M OMHCAHKME MIPOLIECCOB OKPAIIUBAHMS IIJIAMEHHU
WOHAMM HATpus, Kajdus M Kalblus (BO3MOXHO HCIOJB30BaHUE BHIEOMATEPUATIOB),
uccienoBaHue aM(pOTEPHBIX CBOMCTB T'MIPOKCH/IA AIFOMUHUS U THAPOKCUAA IMHKA, PEIICHUE
AKCIIEPUMEHTATIBLHBIX 3aa4 10 TeMe «BakHel1re MeTaibl U UX COSAMHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa u MmaTepuansl B [OBCEAHEBHOM JKM3HHM 4YelloBeka. be3omacHoe
WCIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakluii B ObITy. [lepBasi moMoIpb npu XUMHUECKUX
0KOTax M OTPaBIICHUSX.

XuMuYeckoe 3arps3HEHHE OKpyKarolleil cpensl  (mpedenbHas — JOMyCTHUMAs
KOHIIeHTpanus BeuiecTs, nanee — [1/1K). Pons Xxumuu B penieHuu 3K0I0rH4ecKuX mpoodieM.

Xumuueckuii 3xcnepumenm:

U3ydYeHue oOpaslloB MaTepuaaoB (CTEKJIO, CIUIaBbl METaUIOB, IOJIMMEpHbIE
MaTrepuabl).

Mesicnpeomemmuwle céa3u

Peanuszamusi MeXNpeAMETHBIX CBA3€l Mpu H3yuyeHUH XUMUU B 9 Kiacce
OCYILIECTBIISICTCSl Yepe3 HCIOJIb30BAHHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHM, SBISAIOMIMXCS CHUCTEMHBIMH MJiSl OTHAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0miue ecTecTBEHHO-HAYYHbIE TMOHSATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalM3, CHHTE3, Kilaccu(pukamusi, MNEePUOAUYHOCTb, HAOMIOJEHHE, OSKCIEPUMEHT,
MOJIETTUPOBAaHUE, H3MEpPEHHe, MOJeNb, SBICHHUE, NapHUKOBBIA 3(ddekT, TexHomorus,
MaTepuabl.

®dwuzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYNA, DSIEKTPUUYECKU 3apsii, MTPOBOJHUKH, TOIYINPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeNl0, 00BEM, arperaTHOe COCTOSTHUE BEIeCTBa, Tas,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUTMUECKas pPEImIETKa, CIJIaBbl, (DU3UUYECKHE BEIUYUHBI,
€IMHUIIBI H3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MJIaHETHI, 3BE3 161, COHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa, skocucTeMa, MUHEpAIbHbBIE YA0OPEHUs,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATENIbHbIE BEIECTBA.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpalbl, TOPHBIE TMOPOJBI, TOJIE3HBIC
HCKOTIaeMbIe, TOTLIINBO, BOJIHBIE pPECypCBHL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJIbTAaThl OCBOEHUSI MPOTrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B XOA€ OOy4YeHHS XUMHUM B €IUHCTBE Y4eOHONH M BOCIUTATENILHOMN
NESITEIbBHOCTH B COOTBETCTBHM C TPAJULUOHHBIMH POCCUHCKMMH COLUOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, MPHUHSTHIMU B OOIIECTBE MpaBUIaMH U HOpMaMHu
MOBEACHUS U CIOCOOCTBYIOT IpOLlecCaM CaMOIIO3HaHUsS, CaMOPa3BUTUS U COLMAIU3ALUU
o0yJaronmxcs.

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT FOTOBHOCTH OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS
CUCTEMO} MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIMI U PACHIMPEHUE OMbITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpmuoTu4ecKoro BOCIUTAHUA:

LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACJEIUI0, TIOHUMAaHUsl 3HAUEHUS XUMHYECKONW HayKu B >KU3HU COBPEMEHHOTO
o01iecTBa, CIoCOOHOCTH BIAJETh JOCTOBEPHOM MH(POPMAIIHEH O MEePEeIOBbIX JOCTHKEHUSIX U
OTKPBITHSIX MUPOBOW U OTEUECTBEHHOW XUMUU, 3aNHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00
yCTPOICTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MIPEJICTABJICHHS] O COLMAIbHBIX HOPMAaX U MpaBUIaX MEXKINYHOCTHBIX OTHOILIECHUH B
KOJUIGKTHBE, = KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIeI0BaTeIbCKOW, TBOPYECKOW W JAPYTrUX BHUAAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM [1EATEIbHOCTH TMPHU BBITOJIHEHUU Y4YEOHBIX, MO3HABATEIbHBIX
3a/la4, BBIIOJHEHUM XUMHUYECKHX OKCIEPUMEHTOB, CO3JaHUM Y4YeOHBIX IPOEKTOB,
CTpeMJIeHHs] K B3aUMONOHMMAHHIO ¥ B3aMMOIIOMOILIM B TIpoIecce ITOH ydeOHOi
NeSITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHHWE M TOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

3)LICHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PDEHUYECKUE MPEACTABIEHUS O BEIIECTBE M XUMHUYECKOH PpEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIAIOLIME OCHOBY JUIS
MOHUMAHMUS CYIIHOCTH HAay4YHOM KapTUHBI MHpa, TMpeACTaBiIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS IMPHUPOJBI, B3aUMOCBS3AX 4YEJIOBEKa C MPUPOIHOW Cpelnoil, O
POJM XUMHUU B TTIO3HAHUH STUX 3aKOHOMEPHOCTEI;

MO3HABATENIbHBIE MOTHBBI, HAMPABJICHHbIE HAa TMOJYyYE€HUE HOBBIX 3HAHHM MO XMMHU,
Heo0XoauMBble Uil OOBSICHEHUs HAOJII0AAaeMBIX MPOLIECCOB U SBJICHMUH, MO3HABATENBHOM,
MH(OPMALIMOHHOW W YHMTATENbCKOW KYIbTYPHI, B TOM YHCIIE€ HABBIKOB CaMOCTOSITENBHOM
paboTel ¢ y4eOHBIMU TEKCTaMHU, CIPABOYHOU JUTEPATypOM, JOCTYMHBIMU TEXHUUYECKUMH
cpeacTBaMu HH(GOPMAITMOHHBIX TEXHOJIOTHIA,

MHTepeC K 00YUYEHHIO U MO3HAHHUIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CLIOCOOHOCTH K
caM000pa30BaHMUIO, MPOEKTHOM M HCCIE0BATENbCKON JIESTENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIEHHOCTH U YPOBHS 00Y4YEHHUS B ATbHEHUIIIEM;

4)dopMupoBaHNs KyJIbTYpPbI 310POBbS.

OCO3HAaHHE IIEHHOCTH »W3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTQHOBKHM Ha 3/I0pOBBI 00pa3 >KU3HM, OCO3HAHUE IMOCIEICTBUI M HENPHUITHE BPEIHBIX
NpUBbIUEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOIOACHHUS
NpaBU 0€30MaCHOCTH MPHU OOpPAIIEHUH C XMMHUYECKHMHU BELIECTBAMU B OBITY M peabHOU
KU3HU;

5)Tpyn0BOro BOCHUTAHUA:

UHTEpEC K MPaKTHUYECKOMY H3yueHHIO mpodeccuid M Tpylda pasIddyHOro poja,
yBa)XEHHE K TPYAY M pe3ylbTaraM TPYAOBOH JEATENbHOCTH, B TOM 4YHCIIE Ha OCHOBE



MPUMEHEHUsI TIPEAMETHBIX 3HAHWM 110 XHWMHH, OCO3HAHHBIM BBIOOP WHIWBHUIYAIHHOU
TPAEKTOPHUH MPOJIOJDKEHUS 00pa30BaHUs C YU4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHEmHOW MNpodhecCHOHATBHOM
NEATEIPHOCTH W PAa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalnTHPOBAThCS B
npodeCCUOHAIBHON CpeIe;

6)3K0J10r14eCcKOro BOCIMTAHMS:

9KOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYyIeCTBOBaHUS, TOHMMAaHUE IEHHOCTH 3JI0pPOBOI0 M 0e30macHoro oopasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HYECKOMY M IICHXHYECKOMY
3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHUS MPAaBUJI OE30IIaCHOTO TTOBEACHUS TP paboTe C
BEIIIECTBAMM, a TAK)KE B CUTYallUSIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOJCH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, MMOJTyYaeMbIe MPU M3YUYCHUH XUMUH, JJIS PEIICHUS
3a7a4, CBS3aHHBIX C OKPYXKAlOWIEW MPUPOAHON Cpelod, IS TOBBILICHUS YPOBHS
9KOJIOTUYECKON KYJIBTYPBI, OCO3HAHMS TJI00aJBLHOTO XapaKTepa 3KOJOTHYECKHX MpoOJIeM H
MyTed UX PEIICHUS IMOCPEACTBOM METOJIOB XHMHH, IKOJIOTHUYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B I103HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbI

B cocraBe meranpeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYMMBbIE IS (OpMHUpOBaHUS
MHUPOBO33pEHHUs 00IIEHAYYHbIE TTOHATUS (3aKOH, TEOPHUs, TPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYyYHBIX
y4eOHBIX MpeaMeTax M IMO3BOJSIOT HA OCHOBE 3HAHHWM M3 ITHX MPEAMETOB (HOPMHUPOBATH
MIPEJICTAaBJICHHE O IIEIOCTHON HAyYHOW KapTHHE MHpA, U YHUBEPCAIbHbIE YUeOHbIE EHCTBUS
(mo3HaBaTenbHble, KOMMYHUKATHBHBIC,  PETYJSTHBHBIE), KOTOpblE  OOECIEeUMBaIOT
¢bopMUpOBaHHE TOTOBHOCTH K CAMOCTOATEIHHOMY IUIAHUPOBAHUIO U  OCYIIECTBICHUIO
y4eOHON e TeNbHOCTH.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe e CTBUS

ba3oBble Jlornyeckue a1eMcTBUSA:

YMEHUSl HCMOJb30BaTh NPUEMBI JIOTMUECKOTO MBIILICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKUX TIOHATUN (BBIAETATh WX XapaKTepHbIE MPHU3HAKH,
yCTaHaBIMBaTh B3aUMOCBS3b C JPYTUMHU TOHATHUSMH), HCIHOJIb30BaTh TMOHATUA A
OOBSICHEHUSI OTHENbHBIX (DAaKTOB U SBIEHUH, BBIOUPATH OCHOBAHHS WM KPUTEPHH IS
KIacCU(pUKALUN XUMUUYECKUX BEIIECTB M XMMHUUYECKUX PEaKIUi, yCTaHABINBATh MPUYMHHO-
CIIEJICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH H3Y4YEHHS, CTPOUTH JIOTHYECKHE PaCCYXIACHUS
(MHIYKTUBHBIC, ACTYKTUBHBIE, TIO aHATIOTHH ), AeNaTh BBIBOJbI U 3aKIIOUCHHUS;

yMEHHE MIPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (TIPEeIMETHBIE U METaIllpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, UCIOIB3YeMble B XUMHH, NMPEOOPA30BHIBATH IIMPOKO
MpUMEHseMble B XHUMHUU MOJEIbHbIE TPEJACTaBICHUS — XUMUYECKHH 3HaK (CHMMBOJ
JJIEMEHTa), XUMUYecKas (GopMmyrna ¥ ypaBHEHHE XHMHUYECKOW peakluu — MPU PEIIeHUU
y4eOHO-TI03HABATENbHBIX 3a7]a4, C Y4ETOM AITHX MOJENIbHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIECTBEHHbIC MPU3HAKH U3YU4aeMBIX 00bEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIfii, BBIABIATH OOIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBS3U
Y MIPOTUBOPEYMS B U3yUAEMBbIX MPOIECCAX U SIBICHUSIX.

Bba3oBble ucciaenoBaTeIbCKHAE TeHCTBUS

YMEHHUE MCMOJIb30BaTh MOCTABIEHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS, a
TaK)KE€ B KadyeCTBE OCHOBBI Ui (DOPMHPOBAHHS TUMOTE3bl MO TPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpPETEHUE OMBITA M0 TUIAHWPOBAHUIO, OPTaHU3AIUU U TPOBEACHUIO YICHUUECKUX
IKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 32 XOJAO0M MpOIlecca, CaMOCTOSITEILHO MTPOTHO3UPOBATh
€ro pesynbTaT, (HopMynHpoBaTh OOOOIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIATH OTYET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmanmeii:



YMEHUE BBIOMpaTh, aHATU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IUYHBIX
BUJIOB U (OpPM NPEACTaBICHUS, MOIY4aeMy0 U3 pa3HbIX MCTOUYHUKOB (HAYyYHO-IOMYJIspHas
JUTepaTypa XUMHUYECKOro COJEp:KaHMs, CIpaBOYHble IocoOus, pecypcel MHTepHera),
KPUTHYECKH OLIEHNBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPHUMEHATh pa3IMyHble METOJbl M 3ampochl IpU IIOUCKE U OTOOpE
nHGOpPMALlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JAJISI BBINOJHEHUS Y4eOHBIX U
[I03HABATENbHBIX 33Ja4 ONpPEAENEHHOro THIla, IpHOOpeTeHue omnbiTa B 00JacTu
UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJCHHUE KyJIbTYpOou
aKTUBHOI'O HCIOJIb30BAaHUS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BbIOMPATh
ONTUMAaIbHYIO (popMy mpezacTaBieHuss HHGOPMALMK U UIUTIOCTPUPOBATh PELIaeMble 3a]laun
HECJIO’)KHBIMU CXE€MaMH, IarpaMMaMu, IpyruMu popMaMu rpaguKy U UX KOMOUHAIUSIMU;

YMEHHE UCIOJIb30BaTh U AHAIM3MPOBATH B Ipoliecce y4yeOHOM M uccienoBaTeabCKon
NESITEeIbHOCTH HH(MOPMALMIO O BIHUAHUM IPOMBIIUIEHHOCTH, CEJIbCKOrO0 XO34HCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOLIEH IPUPOIHON CPEBI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

yYMEHHUS 3a/laBaTh BONPOCHl (B XO€ Auajgora W (WiIM) JAUCKYCCUH) IO CYLIECTBY
o0cyxaeMoil TeMbl, (OpPMYJIMPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS
IIPEIIOKEHHON 3a/1a4H;

YMEHHs IPEICTaBIIATh IIOJIyYEHHBIE DPE3yJbTaThbl I103HABATEIBHOW JAEATEIBHOCTU B
YCTHBIX UM IIMCBMEHHBIX TEKCTax; JejaTb IIPE3CHTALMI0 pPE3YJbTAaTOB  BBIIOJHEHUS
XMMHUYECKOI0  3KCIEepuMeHTa (Ja0opaTOpHOro  OMmbITa, JabopaTOpHOM paboThl 1O
HCCIIEZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOIO IPOCKTA);

yYMEHHUS Y4eOHOro COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HABaTEIbHOMN
U UCCIIeI0BATENILCKOM JIEATENbHOCTH NPU PELICHUHM BO3HUKAIOUIMX IpPOOJeM Ha OCHOBE
yuéra OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3ULMH (00CyXIeHHs, OOMEH MHEHUSIMH,
«MO3rOBBIE€ IITYPMBI», KOOPAMHALMS COBMECTHBIX IEHCTBHH, ONpPENEICHUE KPUTEPUEB II0
OLIEHKE KaueCTBa BBIIIOJHEHHOM padoThI U Apyrue).

PeryasitTuBHbIC YHHBepCaAJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE  CaMOCTOSITEIbHO  ONPENENATh  ILeIM  JEATENbHOCTH,  IUIAHUPOBATb,
OCYILLIECTBIATh, KOHTPOJUPOBATH M MpPH HEOOXOJUMOCTH KOPPEKTUPOBATb  CBOIO
JesITeNbHOCTh, BBIOMpaTh Hambonee 3((EeKTUBHbIE CHOCOObI pEIHIeHUs YYeOHBIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTAaBJIATh WIIM KOPPEKTUPOBATh IPEIOKECHHBIN
JITOPUTM JICHCTBUN NpH BBIOJHEHUM 3a/laHUM C y4€TOM MOJy4YeHHs HOBBIX 3HaHUI 00
U3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIMsX, OLEHHWBATh COOTBETCTBHUE IMOIYYEHHOIO
pe3yspTaTa 3asBJICHHOM 1€, YMEHHME MHCIIONb30BaTh M aAHAJIN3MPOBATh KOHTEKCTHI,
IIpeijIaraéMble B YCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pPe3ylbTAaTOB IO OCBOEHHUIO O0S3aTENBHOTO COJACpPXKAHMUSA,
YCTAQHOBJICHHOTO JIaHHOM (enepaabHON pabodell MporpamMMmoil, BBIIESIOT: OCBOEHHBIE
o0yJaroIMMHUCS Hay4yHblE 3HAHUS, YMEHHA M CHocoObl AeicTBuil, cnenuduueckue as
peaMeTHON o0aacTu «XUMHs», BUIBI JAEATEIBHOCTU MO TMOJTYYEHUIO HOBOTO 3HAHUS, €ro
UHTEepOpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHMIO B PAa3IUYHBIX Y4YEOHBIX M HOBBIX
CUTYaLUsIX.

K xoHIly 00ydeHus B 8 kiacce nmpeMeTHbIe pe3yabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUH:

® packpblBaTb CMBICII OCHOBHBIX XMMMUYECKHX IIOHSATHH: aToM, MOJIEKyJa,

XUMUYECKHM  DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas H
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MaccoBas
J0J1s1 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJSIPHBIH 00BEM, OKCHJI, KUCIOTA,
OCHOBAHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUECKas



peakuusl, KinaccCupuKanus peakUui: peaklud COeIUHEHMs, PEaKUu Pa3IokKEeHHUS,
peaKklMM 3aMelleHMs], peakiuu OOMEHa, 5K30- M SHJIOTEPMUYECKHE PpeaKluH,
TeroBoH 3((eKT peaxiuu, sIpo aToMa, IEKTPOHHBIM CJI0M aToma, aToMHas
opOuTanb, paguyc aroMa, XHUMHU4YECKas CBfA3b, IMOJISIpHAs M  HENOJspHas
KOBAJICHTHAs CBSI3b, NOHHAsI CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasl JOJIs
BellecTBa (IIPOLEHTHAs! KOHLIEHTPALHsI) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHITUHA U NPUMEHSATH 3TU
IIOHSATHS IIPU ONMCAaHUU BEILECTB U UX IIPEBPALCHUT;

UCIOJIb30BAaTh XUMHMUYECKYI0 CHMBOJIMKY JUISI COCTaBJIE€HUS (DOpPMyJN BEIECTB U
YpPaBHEHU XUMHYECKUX PEAKIIUM;

OIIpENIeNIATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIEHb
OKHCJICHHUS 3JIEMEHTOB B OMHApHBIX COEJUHEHUSX, NPUHAUIEHKHOCTh BEIIECTB K
OIpeNIeIEHHOMY KJacCy COEQUHEHUH Mo ¢GopMynaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHas U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpeiBaTh  cMmbicn  Ilepuonmueckoro  3akona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATh IOHUMAaHUE NIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
2JIEMEHTOB OT MX IOJIOKEHHA B llepnoanueckoil cucreme, 3aKOHOB COXPaHEHUS
Macchl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4YE€HHs, 3aKOHa
ABorajipo;

ONKCHIBaTh M XapakTepu3oBaTh TaOiuuHyto (opmy Ilepuoguueckoil cucTembl
XMMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynmna)» u
«mio0ouHas moarpynna (b-rpynma)», manele n GoiblIME MEPHOIbI, COOTHOCHUTH
o0o3HaueHMs, KoTopble wuMeroTcss B Tabnuue «llepuoauueckas cucrema
xumuueckux sneMeHToB [I. M. MenzaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMU
CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sijapa, oOliee 4Yucio
3JIEKTPOHOB U pacHpeeseHHe UX M0 JIEKTPOHHBIM CJI05M);

KiIaccu(uuupoBaTh ~ XMMMYECKHE  3JIEMEHThl, HEOpPraHMYecKHe  BeleCTBa,
XMUMUYECKHE peakiu (110 YUCIY U COCTaBY yYacTBYIOUIMX B PEaKIUH BEILECTB, 110
TerIoBoMY 3h(heKTy);

XapakTepu30BaTh (OMUCHIBATh) OOIME XUMHUYECKUE CBOMCTBA BELIECTB PA3TUYHBIX
KJIAaCCOB, IMOJATBEP)KJIas ONHCAHWE TPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSPHYKO Macchl BEILECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOIro 3JIeMeHTa Mo (opMyiie COeAMHEHUs, MaCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, NMPOBOJUTH PACUYETHI IO YPABHEHUIO XMMHMUYECKOHN
peakuuu;

IIPUMEHSTh OCHOBHBIE ONIEPALUU MBICIUTENBHON ACSITEIbHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTU3aluIo, KIacCU(UKALUIO,  BBISBICHUE
IIPUYHUHHO-CJIEACTBEHHBIX CBSI3€M — AJI N3Y4YEHHs CBOWCTB BEILECTB U XUMHUYECKHUX
peaKIMii, ecCTeCTBEHHO-HAayYyHble METOJIbl MO3HAaHUs — HaOJIOJEHUE, U3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIBHBIN U MBICIIEHHBIN);

ClleZIoBaTh IpaBHJIaM TIIOJIb30BAaHUSI XUMHUYECKOW ToCcyqod M JabopaTOpHBIM
00opyJI0BaHUEM, a TaK)Ke MpaBUJIaM OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLIMSMHU 110 BBINOJIHEHUIO JIAOOPAaTOPHBIX XHWMHUYECKHUX OIBITOB I10
MOJyYEHUI0O M COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA M KHCIOPOIa),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENECIEHHOW MAacCOBOW [JOJIEM pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBAaTb U  MPOBOJUTh XHUMHUYECKHME DKCHEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEI0YEH U KUCIOT C MOMOUIbI0 HHIUKATOPOB (JIAKMYC,
¢beHondTasenH, METUIOPAHXK U APYTHe).



K xonmy obydenus B 9 kiaacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHITHI: XUMUYECKUMA DJIEMEHT, aTOM,
MOJICKYJIa, HOH, KAaTHOH, aHHWOH, IIPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTh,  AJICKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHCIICHUS, XHWMHUYECKast
peakmus, XUMUIECKas CBsA3b, TEIJIOBOW A(EKT peakinuu, MOJIb, MOJIIPHBIN 00BEM,
pacTBOp, DJICKTPOJUTHI, HEDJICKTPOIUTHI, DSJIEKTPOJIUTHYECKAS JTUCCOIUAITUS,
peakIu MOHHOTO OOMEHa, KaTaJlu3aTop, XMMHYECKOEe paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIINH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, OKHCIUTEb,
BOCCTAHOBUTEJb, OKHUCJICHHUE W BOCCTAHOBJICHUE, AJUIOTPOIHs, aM(pOTEPHOCTb,
XUMUYECKass CBsI3b (KOBaJICHTHAs, WOHHAs, METAJIMYECKas), KPUCTAJIMYECKas
peméTka, KOppO3Ws METAIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW pPEaKInH,
npenenbHo gonycruMas konueHtpanus [1JIK BemectBa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH M MPUMEHSATH ATH
TIOHSATHS MPU OTMMCAHUH BEIICCTB M X MMPEBPAICHUN;

UCIOJIb30BaTh XWMUYECKYI0 CHMBOJIMKY Ui COCTaBlIeHHS (POpPMyYJT BEIIECTB H
ypaBHEHUN XUMUYECKUX PEAKIU;

OMpEIEATh BaJEHTHOCTh M CTCICHb OKHCJICHHS XHMHYECKHUX DJJICMCHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONPEeAeIEHHOMY
KJIACCy COEMHEHUN 1o ¢hopMyliaM, BUJ XUMHUECKOH CBs3H (KOBaJleHTHAsl, MOHHAS,
MeTaJUTMYecKasi) B HEOPraHWYECKHX COCAMHEHUSAX, 3apsj HOHA IO XUMHYECKOM
dbopMyre, xapakTep cpelbl B BOJHBIX pPAacCTBOpaX HEOPraHMYECKUX COCAWHEHUH,
THIT KPUCTALIUIECKON peIETKH KOHKPETHOTO BEIICCTBA,;

packpeiBaTh cmbicn  llepuommueckoro 3akonHa JI. WM. Mengeneea wu
JIEMOHCTPUPOBATh €ro MOHMMAHUE: OMHUCBHIBATH M XapaKTEPU30BATh TAOIUYHYIO
dbopmy Ilepruoanueckoil cucTeMbl XUMHUYECKUX DJIEMEHTOB: paziuyarh MOHSATHS
«rnaBHas noarpynmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIIIME  TIEPUOJBI, COOTHOCHUTh  OOO3HAUCHHUs, KOTOpPbIE HMMEIOTCI B
MEePUOANYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB MW 3apsija siipa, oO0Ilee YHCIO DJIEeKTPOHOB U
pacmpesielieHre uX MO IEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMICTB 3JIEMEHTOB U UX COCAMHEHUH B Mpeaenax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS X aTOMOB;

KIacCU(UIUPOBATh  XUMHYECKHE  DIEMEHTBl, HEOpraHWYeCKHe  BEIlecTBa,
XUMHUYECKUE peaKuu (110 YUCIY U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO
TerioBoMy 3¢¢eKTy, MO0 HU3MEHEHHI0 CTENeHeW OKHCIECHUS XUMHYECKHX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIMEe U crenuduuecKkue XUMHUYECKUEe CBOMCTBA
MPOCTBIX M CIOXHBIX  BEIIECTB, TMOATBEPKAas ONUCAHUE MpUMEpamMHu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKILIU;
COCTaBJISITh YPAaBHEHMS SJEKTPOJMTHUUYECKOW TUCCOLMAIMU KHUCIOT, LIENOYEHd M
COJiell, TOJTHBIE M COKpAIIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO 0OMEHa, ypaBHEHUS
peakuuii, TMOATBEPKAAIOIMINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXAY
BEILIECTBAMHM PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChbl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMEHTa MO (HOpMyle COEAMHEHUS, MACCOBYIO



JIOJII0 BEILIECTBAa B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XHUMHUYECKON
peaxkuuu;

coOMroAaTh MpaBWiia IOJIB30BAHMS XMMHUYECKON TMocydod u 1ab0opaTOpHBIM
o0opynoBaHuEM, a TaKXke IMpaBWiia OOpalleHusi C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIIOJHEHUIO JIa0OpATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIJIEKUCIIOTO ra3a);
MPOBOAUTHh PEAKIUH, MOATBEPXKIAIOIIUE KAueCTBEHHBIM COCTaB Pa3IMYHBIX
BELIECTB: Paclo3HaBaTh OMBITHBIM IMyTEM XJIOpUA-, OpOMHI-, HOAUM-, KapOoHAT-,
dbocdar-, cunmukar-, cynbdar-, THAPOKCHA-UOHBI, KAaTHOHbl aMMOHHUS M HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX PAacTBOPax HEOPraHHMUECKUX
BELIECTB;

MIPUMEHSTh OCHOBHBIE OMEPALlUU MBICIUTEIBHON ACSITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IlIeHNEe, CUCTEMATH3AIMIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JJI U3Y4YEHMsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIUil, €CTECTBEHHO-
Hay4yHble METOAbl I[IO3HAHUS — HaONIOJIEHHWEe, U3MEpPEHHe, MOJCIMPOBAHUE,
AKCIIEPUMEHT (peanbHbIN u MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaumeHnoBanue KoumnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NPOrpamMMbl padoThI padoThbI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumust — BaKHast
11 00JacTh €CTECTBO3HAHUS c 5 bubnmnoreka HOK
' U [IPAKTHYECKON https://m.edso00.ru/7f41837¢c
JeSTETbHOCTH YeJIOBEKa
19 BemecTtBa 1 XUMHYECKHE 15 1 bubnuorexa [JOK
' peaKiuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Paznesn 2.Bakneiimme npeacTaBUTe I HEOPIAaHHYECKUX BeleCTB
21 Boznyx. Kucnopon. 6 bubnuoreka [IOK
' ITousttue 06 oxcumax https://m.edsoo.ru/7f41837c
59 Bonopon. Tlonsitue o 8 L bubmuoreka [JOK
' KHCJIOTaX U COJISX https://m.edso0.ru/7f41837c
53 Bona. PacTBopsl. c 1 1 bubmuotexa [JOK
' [Mousitrie 06 OCHOBAHUSX https://m.edso0.ru/7f41837c
OcCHOBHBIE KJacChl Bumiorexa [IOK
2.4 HEOPraHUYECKUX 11 1 1

COE€IUHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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Uroro no pazgeny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jemeHToB Jl. U. MenneneeBa. CTpoeHune aToMoOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIIUH

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHUYECKHAX DJIEMEHTOB 7

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

. . Menneneena.
Ctpoenue aToma

XUMHYECKasl CBS3b.

3.9 OKHCIUTEIBHO- 3 ” bubmuorexa [JOK
' BOCCTaHOBUTEILHEIC https://m.edsoo.ru/7f41837c
peaku
roro o basgen 15 bubmuorexa [JOK
pasAciy https://m.edsoo.ru/7f41837c
bubmmoteka [IOK
Pe3epBHOE Bpems 3

https://m.edsoo.ru/7f41837¢c
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9 KJIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBHIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NPorpamMmMsbl padoThbI padoThbI
Pa3znen 1.BenrecTBO U XUMHYECKHE PeaKIIUU
IToBTOpEHUE 1
11 yriayOieHue 3HaHu’ 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIejioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
O
1.2 3a(;<lz)(1){]i)lifel:e HOCTH 4 bubmorexa HOK
' P . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIUi
DIEeKTpONUTHYCCKAS
13 JUCccoLMaIus. g 1 1 bu6nuoreka [IOK
' XUMUYECKUE peaklluy B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
21 | e omnemen | 4 ) BuGmorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
asi XapaKTeprucTUKa Bu6miorexa LIOK
2.2 XUMHYECKHUX DIIEMEHTOB 6

VIA-rpynmel. Cepa u eé

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



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

OO01as xapakTepucTHKa

53 XAMHYECKUX AJIEMEHTOB . bu6nuoreka [IOK
' VA-rpymmsl. A3or, https://m.edso0.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO6m1as XxapakTeprucTruKa
S ool I
' P }: ' oA https://m.edsoo0.ru/7f41a636
KpEMHUH 1 UX
COCIMHEHHS
Hroro no pasaeny 25
Pa3nen 3.MeTa/jibl M MX COeAMHEHUS
31 OO0mue cBoicTBa 4 bu6mmoreka [IOK
' METAJLIOB https://m.edsoo0.ru/7f41a636
39 Baxwneiinine MeTamibl 1 16 bu6nuoreka [IOK
' UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20

Pa3znen 4. Xumusi u okpyxaomas cpeaa

41 Bemectsa u maTepuansl B 3 bubnuoreka [IOK
' JKU3HHU YEI0BEKA https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3

https://m.edsoo.ru/7f41a636
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KIIACC
Kox .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pPa30BaHUs
pe3yjabTara
1 ITo Teme: «IlepBoHaYaIBbHBIC XUMUYECKUE TOHSITHS)
pacKpbhIBaTh CMBICJ OCHOBHBIX XHMMHUYECKMX TOHATHM: aTOM, MOJIEKYJa,
XUMUYECKUM  DJIEMEHT, TMPOCTOE BEIIECTBO, CIIOHOE BEIIECTBO, CMECh
(omHOpOIHAST W HEOAHOPOJHAs), BaJCHTHOCTb, OTHOCHUTENbHAs aTOMHAs W
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIECTBAa, MOJIb, MOJISIpPHAs Macca, MaccoBas
1.1 JIOJIST XMUMHYECKOTO JJIEMEHTa B COCAMHEHUHU, MOJIIPHBIA OO0BEM, XHMHUUYECKas
peaknus, Kiraccu(uKamus Peakiuii: PeaKkuu COCTUHEHUS, PEAKIMH Pa3II0KCHUS,
peaKiuu 3aMelIeHusl, peakIuu OOMEHa, 3K30- M SHIOTCPMHUUYECKHE PEaKIIHH,
TEIUIOBOM 3 eKT peakiuu, pacTBOp, MaccoBas J0JsS BemecTBa (MPOIEHTHAs
KOHIICHTpAIKs) B PaCTBOPE
12 WJUTIOCTPUPOBATH B3AaMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITHI U MPUMEHSTh 3TH
' TIOHATHS TIPU OITMCAHUM BEIIECTB M UX MPEBPaICHUM
13 WCIIOJIH30BaTh XMUMHYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUs (OPMYJ BEIIECTB H
' YpaBHEHUN XMMHUUYECKUX PEaKIUi
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YU€HHS], 3aKOHa ABOTaJpo
15 OTIPEIETISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KJIACCHU(UITUPOBATh XUMUYECKHE Peakuu (10 YHCITy M COCTaBy y4YacTBYIOIIUX B
' PEaKIy BEIIECTB, M0 TEIIOBOMY 3D (DEKTY)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMHUYECKOTO dJIeMEHTa 1o (popMysie COeTUHEHNUS,
1.9 BBIYHCIIITH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
1.10 MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHUS — HAOIOJIEHUE, U3MEpPEHUE,
' MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaTbHbIA U MBICTICHHBIN )
2 ITo Teme: «BaxHeiire npeacTaBUTEIM HEOPTAaHUYECKUX BEILIECTBY»
21 PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX TOHSTHI: OKCH/I, KICJIOTa, OCHOBaHUE,
' COJIb
2.2 ONpeNeNsATh MPUHAMAJIEKHOCTh BEUIECTB K OMPEACIEHHOMY KJIacCy COEAMHEHUHN 1O




dbopmynam

2.3

KJIaCCI/I(bI/II_II/IpOBaTI: HCOPTraHNYCCKUC BCIICCTBA

2.4

XapaKTEpHU30BaTh (OHI/ICBIBaTB) O6H_II/I€ XHUMHYECKHE CBOMCTBA BCIICCTB pa3JIMYHBIX
KJIaCCOB, IIOATBCPXKAAsA OINHCAaHHUC IIPUMCPAMH MOJICKYIISAPHBIX ypaBHeHI/Iﬁ
COOTBETCTBYIOIIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCUMOCTH OT UX Ka4CCTBCHHOI'O COCTaBa,

BO3MOXHOCTHU IMMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CJIeZIOBaTh IpaBHJAM IMOJB30BAaHHUS XHMHUYECKOW TOCyIoi W JabopaTOpHBIM
000pyI0BaHUEM, a TaK)Ke MpaBHJIaM OOpalleHHs ¢ BEIIECTBAMHA B COOTBETCTBHH C
UHCTPYKIUSMHU 110 BBIIOJHEHHIO JIA0OPATOPHBIX XHUMHUYECKHX OIBITOB  I10
MOJYYCHUI0O W COOMpPaHUIO Ta3000pa3HBIX BEHIECTB (BOJAOPOAAa M KHCIOPOIA),
NPUTOTOBIICHHIO PACTBOPOB C ONPEACIEHHON MAacCOBOHM J0JIeH pPacTBOPEHHOTO
BCIICCTBA, IUTAHUPOBaTh H  TPOBOJMTH XHMHUYECKHE OSKCIICPHUMEHTHI  I10
pacrio3HaBaHHUIO PACTBOPOB ILEJIOYEH M KHCIOT C IIOMOIIbI0 HHIUKATOPOB (JIAKMYC,
benondranenn, METHIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

ITo teme: «llepunonnueckuii 3akoH u Ilepuoguueckas cucTeMa XUMHUYECKUX
snemeHToB JI. WM. MengeneeBa. CrtpoeHne aroMoB. XHMHUYECKasi CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUH: SJIpO aToMma, 3JIEKTPOHHbIN
CJIOM aToMa, aTOMHasi OpOUTalb, pajuyc aromMa, XMMUYECKas CBS3b, MOJISIPHAS U
HENoJIsIipHasl KOBAJIEHTHAs CBSA3b, AJIEKTPOOTPHULIATEIbHOCTh, UOHHAsl CBSI3b, HOH,

KaTHuOH, aHUOH, CTCIICHb OKHUCJICHUA

3.2

KJ'[aCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUE 3JICMCHTBI

3.3

ONHUCBHIBaTh M XapakTepu3oBaTh TabiauuHyto (opmy Ilepuoanueckoil cuctembl
XUMHUYECKHX JIEMEHTOB: Pa3/InyaTh MOHATHUS «TJIaBHAs moArpynna (Arpymma)» u
«obouHas noarpynna (brpymnmna)», «manbie» U «00JIbIINE) TePUOIbI

3.4

packpsiBaTh cmbich [lepuognueckoro 3akona [[.M. Menaeneesa: 1eMOHCTPUPOBATH
IIOHUMAaHUEC HCpHOHquCKOﬁ 3aBUCHUMOCTH CBOWMCTB XMMHUYECKUX DIIEMEHTOB OT UX

nonoxkeHus B [lepuoanueckon cucreme

3.5

COOTHOCHUTD 0603Haqu1/151, KOTOPLIC HUMCIOTCA B Ta6J'II/II_[e ((HepI/IOI[I/I‘-IeCKaH
CcucTeMa XUMHUYCCKHUX 9JICMCHTOB Z[I/I MeHnpeneeBa» C YHCJIOBBIMU
XApPaKTCPUCTUKAMH CTPOCHHUA ATOMOB XUMHYCCKUX JJICMCHTOB (COCTaB Hu 3apsan
Asapa, 06mee YHUCJIO 3JICKTPOHOB U PACTIPCACIICHNUEC UX T10 3JICKTPOHHBIM CJ'IOS[M)

3.6

ONpeaACIIATh CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

ONpCACIIAATEL BUJ XUMHYECKOH CBSI3U (KOBaHCHTHaSI n I/IOHHaSI) B HCOPraHUYCCKUX
COCOAUMHCHUAX




9 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
HIPOBEPREMOTO NporpaMMbl OCHOBHOI0 0011ero 00pa3oBaHusi
pe3yjabTara
1 [To Teme: «BemecTBO U XUMUYECKAsT PEAKLIUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX MOHSTHI: PacTBOp, 3JIEKTPOJIMUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT TUCCOLMAIUS, pPEaKlUUu HOHHOTO OOMEHa,
KaTajau3aTop, XMMHUYECKOE paBHOBecHE, OOpaTHMble U HeoOpaTHMble peaKIHH,
11 OKHCIIUTEIIbHOBOCCTAHOBUTENIbHBIE ~ PEAaKIMU,  OKHCIWUTEIb, BOCCTAHOBHTEIIb,
OKHUCJICHHE U BOCCTAHOBJICHHE, AJJIOTPOMNHUs, aM(pOTEPHOCTb, XUMHUYECKas CBSI3b
(xoBaJieHTHAsi, HMOHHAs, MeETAJUIMYECKas), KPUCTAJUIMYecKas peméTka, CIIIaBbl,
CKOPOCTb XUMUUYECKON peaKuu
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH M MPUMEHSTH 3TH
' TOHSATHUSA MPU ONMCAHUU BEIIECTB U X MPEBpaALICHUN
13 COCTABJISITh YPAaBHEHHUsI DJEKTPOJIUTUYECKOW JUCCOLMALMM KHUCIOT, IIEJIoYed u
' COJIeHl, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIIUil HOHHOTO OOMeHa
14 PacCKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUUN MOCPEACTBOM
' COCTaBJICHUSI 3JIEKTPOHHOT0 OajaHca ITUX peaKuil
1.5 MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKinu
2 ITo Temam: «HemeTamibl u ux coeguHeHus» U «MeTauibl U UX COSTUHEHUSD)
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M cHenu(pUYecKue XUMHYECKHE CBOWMCTBA
2.1 MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAsl ONMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
Y MOHHBIX YPAaBHEHHUH COOTBETCTBYIOIMINX XUMUYECKUX PEAKITUN
99 COCTaBJISITh YPABHEHUS PEAKIUI, TOATBEPKIAIONINX CYIIECTBOBAHUE I'€HETUYECKOM
' CBSA3U MEXY BEIECTBAMM PA3JIMYHBIX KJIACCOB
93 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHMS, BO3MOKHOCTH
' MPOTEKAHUS XUMUYECKUX TTPEBPAIICHHUM B PA3JIMYHBIX YCIOBHIX
ClIeIoBaTh TMpaBWJIaM T[IOJIb30BAHMUSI XUMHUYECKOW TIOCYlIOH H 1abopaTopHBIM
54 o0opynoBaHUEM, a TaKKe MpaBUiaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBHH C
' WHCTPYKIUSMUA TIO BBHIMOJHEHHIO JAOOPATOPHBIX XHMHUYECKHUX OMNBITOB IO
MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEMIECTB (aMMHAKa M YTIIEKUCIOTO ra3a)
NPOBOJUTh PEAKIHH, TMOATBEPKAAIOIINE KAYEeCTBEHHBIM COCTAB  Pa3IMYHbBIX
25 BELIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpUI-, OpOMHJI, HOAWA, KapOOHAT,
' docdar, crumkat, cynbdaT, THAPOKCUINOHBI, KATHOHBI aMMOHUS, HOHBI U3yY€HHBIX
METaJUIOB, TPUCYTCTBYIONIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BEIIECTB
3 [To Teme: «XuMus U OKpyXkarolas cpeaa
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMmuueckux mnoHatwil: IT/IK BemecTBa; kopposus




METAaJJIOB

3.2

MPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIIBHON NESITENBHOCTA — aHAJIU3 U CHUHTES,
CpaBHEHHE, O0OOIICHHME, CHUCTEMATHU3AIMI0, BBISBICHHE MPUYUHHO-CICACTBCHHBIX
CBSI3€M — JUII HW3YYECHUS CBOWCTB BEUIECTB M XUMHUYECKHUX  PEAKLIHI;
€CTECTBCHHOHAYyYHBbIC  METOJbI  TMO3HAHHWS —  HaONIOJICHHWE, U3MEpCHHE,

MOJICJIMPOBAHUE, IKCIIEPUMEHT (PeaJIbHbIA U MBICIICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 HCpBOHa‘IaJIBHble XHUMHUYCCKUEC ITOHATHUA

11 [Ipenmer xumuun. Posib XUMHUY B KM3HU YeJIOBEKA. XUMHUS B CUCTEME HayK. Tera U BellecTBa.
' ®dusnuecKkue CBOMCTBA BEIECTB. ATpEeraTHOE COCTOSIHUE BEILIECTB

12 [ToHATHE O MeTojaX Mo3HaHMS B XUMHH. UncThle BemecTBa U cMech. CriocoObl passieeHus
' cMeceit

13 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHTbI. CUMBOJIBI XUMUYECKUX 1EMEHTOB. [IpocThie
' U CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYCHHE

XuMuueckas Q)opMyna. BajeHTHOCThP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
1.4 coCTaBa BCIICCTB. OtHocuTenbHas aromHas Macca. OTHOCHTEIbHAs MOJICKYJIIpHast Macca.
MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTa B COCAUHEHU U

15 KommuectBo BemectBa. Moisb. Moisipaast Macca. B3auMOCBSI3b KOMYECTBA, MACChl M YHCIIA
' CTPYKTYPHBIX €UHUII BemecTBa. Pacuérel mo popmynaM XuMUYECKUX COCTUHEHHI

Ou3nyeckue W XUMHYECKHUE SIBICHUA. XHUMHUYECKash peakuus U e€ TNpU3HAKU. 3aKOH
1.6 COXpaHEHMsI MAacChl BEIIECTB. XHMHUYECKHE ypaBHeHUs. Kiaccudukanus XUMHUECKUX
peakiuil (COeAMHEHNUs, PA3I0KEeHU, 3aMEeLIeHsI, 0OMEHa)

XUMHUYECKUH SKCHEPHMEHT: 3HAKOMCTBO C XMMHYECKOW IOCYIOW, C MpaBWJIaMH PadOTHI B
nabopatopun U NpuéMaMu OOpalleHHs C JIabOpaTOPHBIM OOOPYAOBAaHUEM, H3yUeHHE U
onucaHue (U3NYECKUX CBOIMCTB 00pa3loB HEOPraHMYECKUX BEIIECTB, HaOIIOACHUE
¢u3nyeckux (IUIaBJI€HUWE BOCKA, TasHUE JbJla, pacTUpaHUE caxapa B CTYNKEe, KUIEHHE U
KOHJIEHCAllUs BOJbl) U XUMHMUYECKUX (TOpEHHE CBEYM, NMPOKATUBAHHE MEIHOW MPOBOJIOKH,
B3aUMOJICIICTBUE MeNla C KHUCJIOTOW) sIBIEHUM, HaOIIOJEHWE M ONUCAaHHE MPU3HAKOB
1.7 NPOTEKaHUs XMMUYECKUX peakluil (pa3iokeHue caxapa, B3auMOAECHCTBUE CEPHOM KUCIIOTHI C
xJiopuioM Oapusi, pasznoxkeHue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auMOJEHCTBHE
xene3a ¢ pactBopoM coiu menu(ll), nydenue crnocoGoB pasneneHus cmecei (C MOMOILBIO
MarHuTa, QUIBTPOBaHME, BbIMAPHBAHMUE, IUCTWUIALMA, XpomaTtorpadus), IMpOBeIeHHE
OYUCTKHM TOBapeHHOW coJiM, HaOJIO/IEHWEe M OIHUCAHHE Pe3y/IbTaTOB IMPOBEJICHMS OIIBITA,
WITIOCTPUPYIOILIETO  3aKOH ~ COXPaHEHMsl  Macchl, CO3/aHMEe  MOJENed  MOJeKys
(II1apocTepIKHEBBIX )

2 BaxHelimme nmpeacTaBUTENN HEOPTAHMYECKUX BEIIECTB

BOSI[YX — cMmech razoB. CocraB BO3yXa. KI/ICHOpOJI — DJICMCHT U IIPOCTOC BCIICCTBO.

21 Haxoxnenue kuciopoga B mpupoae, (GU3MUYECKUEe M XMMHUYECKHE CBOWCTBA (peakuuu
' ropenusi). Okxcunsl. Ilpumenenue xkucnopona. CrnocoObl MOMYYEHHsS KUCIOpOAa B

J'Ia60paTOpI/II/I W IIPOMBITIINICHHOCTH. prrOBOpOT KHCJIOpO/Jia B IPpHUPOAC. O30H — AJUIOTPOITHAaA




MoaudHUKaIKs KUCIopoaa

2.2

TennoBoil 3¢ ¢dekT XUMHUECKOW peakUuu, TEPMOXUMHUECKHE YpaBHEHHs, 0JK30- U
OHAOTEPMUYECKUE peakuu. TOIUIMBO: yroib M MeTaH. 3arps3HEHHME BO3/yXa, YCHIIEHUE
apHUKOBOro 3¢ dekra, pa3pyieHre 030HOBOTO CII0s

2.3

Bonopon — anemeHt u npocroe BemectBo. HaxoxeHue Bopopona B mpupoje, pusnueckue u

XUMHUYCCKUEC CBOfICTBa, IMPUMCHCHUC, CII0COOBI TMOJIYUCHUA. Kucnots! u comu

2.4

Mosnsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnueckue cBoucTrBa BoAbl. Boma kak pacrBopurens. PactBopbel. HacelieHHble H
HEHACBIIICHHbIE pacTBOpBL. PacTBOoprMOCTh BemiecTB B Bojxe. MaccoBast [0Js BeElllecTBa B
pacTtBope. XuMuieckue cBoicTBa BoAbl. OcHOBaHuUsA. Poiab pacTBOpOB B IIPUPOJAE U B KU3HU
yenoBeka. KpyroBopor Bojbl B NpUpOAE. 3arpsA3HEHUE NPUPOAHBIX BoJ. OXpaHa M O4YMCTKa
IIPUPOJHBIX BOJ

2.6

Knaccugukamuss Heopranmdeckux coeauHeHuil. Okcuapl.  Kiaccudukanus OKCHIOB:
coneoOpa3ywomue (OCHOBHBbIE, KHUCIOTHBIE, aM{QOTepHbIE) U  HecoJeo0pasyrolIue.
Homenkiarypa okcuaoB. ®Pusnyeckue W XHMHYECKHUE CBOWCTBA OKCUIOB. lloiydeHue
OKCHJIOB

2.7

OcHoBanmsi. Kitaccupukanus oCHOBaHMA: MIENMOYM W HEPACTBOPUMBIC  OCHOBAHWSI.
Homenkiiarypa ocHoBanuil. @u3N4YECKHE U XUMUYECKUE CBOWMCTBA OCHOBaHWU. [lomydenue

OCHOBaHUUN

2.8

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. OuU3MYeCKHEe U XUMHYECKHE
cBolicTBa KUcHoT. Psan akrusHoctu metauioB H.H. bekerosa. [lonyyenue kuciaor

2.9

Conu. Homenknarypa coneil. @us3nueckue u XxuMudeckue cporicta cosueil. [lonyuenue coneit

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH HKCIIEPUMEHT: KaueCTBEHHOE OIpE/IeNICHIE COAEePKaHUsI KUCIOPoIa B BO3AYXE,
NOJIydeHHe, COOMpaHHMe, PAaclo3HAaBaHWE M HM3y4YCHHE CBOWCTB KHCIOPOAa, HaOIIOAEeHWE
B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJAOM W YCIOBHS BO3HHUKHOBEHHUS W TPEKpPAlICHUS
ropeHust (mokapa), O3HaKOMJICHHE C O0O0pa3laMd OKCHJOB M OIMCAaHUE WX CBOWCTB,
MOJIydeHHe, CcoOMpaHue, paclo3HaBaHWE W W3Y4YEHHUE CBOWCTB BoOJopoaa (TOpEeHHeE),
B3auMojieiicTBue  Bojopona ¢ okcuaoMm  meau(ll)  (BO3MOXXHO — MCMOJB30BaHHE
BUJIEOMATEPHAIIOB), HAOIIOJIEHHE OOpa3I[OB BEIIECTB KOJIUYECTBOM | MOJb, UCCIIEIOBAHUE
0COOEHHOCTEH pPACTBOPEHMsI BEIIECTB C PA3IMYHOW pPAaCTBOPHUMOCTHIO, TPUTOTOBJIICHHE
pacTBOPOB € ONpPEAECIEHHON MAacCOBOWM JI0JIEN pAacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE
BOJIBI C METa/llaMU (HaTpueM U KajibleM) (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
OTIpeNIeJIeHue PAcTBOPOB KHUCIOT M IIENIOYeH € TIOMOIIbI0 HHIUKATOPOB, HCCIEIOBaHUE
00pa3IoB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIOJCHHE U3MEHEHUST OKPACKU
MHAMKATOPOB B PaCTBOPAX KUCJIOT U LIeNIouel, u3yueHue B3aumosierctaus okcuga meau(ll) c
pPacTBOPOM CEPHON KHCIOTHI, KUCIOT C METallaMH, PEaKIi HEeWTpaIu3alud, MOJydeHHe
HEPAaCTBOPHMBIX OCHOBAHHI, BBITECHEHHWE OJHOTO METajula JAPYTUM W3 pPacTBOpa COJIIH,
pelIeHne JKCTIIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelmme Kiacchl HEOPraHMYECKUX

COETUHEHUIN)




ITepuonnueckuii 3akoH u [lepronnueckas cucteMa XuMHU4YeCKux 3aeMenToB J[. 1.
MenneneeBa. CtpoeHne aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTENHHO-BOCCTAHOBUTEIbHbIE
peakiuu

3.1

[TepBble MOMBITKH KIaCCU(BUKAIIMM XUMUYECKUX JIEeMEeHTOB. [loHATHE O Tpymmax CXOIHBIX
AIIEMEHTOB (ILEJIOYHBIE M IIEIOYHO3EMETbHBIE METaUIbl, TaJlOTCHBl, WHEPTHBIC Ta3bl).
DJeMeHTBI, KOTOpBIe 00pa3yIoT aM(OTEpHBIE OKCUIBI M THIPOKCUIBI

3.2

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xXumudeckux 3ineMenToB [I.1. Menneneesa.
Kopotkomnepuonnas u mmuHHONEpHoaHas (opmer [leproanyeckoil CHCTEMBI XUMHUYECKUX
anemenToB J[.MI. Meunneneesa. Ilepuonsl u rpynmsl. PU3HMYECKUH CMBICI IOPAIKOBOIO
HOMEpa, HOMEPOB NIEPHUOJAa U IPYIIIbI JJIEMEHTA

3.3

Ctpoenne aromoB. CoctaB aToMHBIX sijiep. M3oTomnbl. DiekTpoHbl. CTpOEHUE AJIEKTPOHHBIX
ob6oouek aTtomMoB mepBbIX 20 xuMmHUeckux 3yieMeHTOB Ilepuomamveckoit cucremsr JI.H.
MenpneneeBa. XapakTepUCTHKAa XHMHUYECKOIO JJIEMEHTa IO €ro IOJIOKEHUIO B
ITepuonuueckoii cucreme .M. Mennaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS Pajiyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAJUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam U nepuojaaM. 3HaueHue Ilepuoanueckoro 3akoHa u
Ilepponnueckor CUCTEMBI XMMHUYECKHUX JJIEMEHTOB I Pa3BUTUS HAYKW W npaktuku. [[.M.

MeHieneeB — y4EHBIN U IpakIaHUH

3.5

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMOJsIpHAsT) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBSI3b

3.6

Crenenp oxkuciacHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. Hpoueccm OKHCJICHHUSA U

BOCCTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7

XHUMUYECKUHN OKCIICPUMCHT: H3Y4YCHUC 06p33L[0B BCIICCTB MCTAJIZIOB MW HCEMCTAJLIIOB,
B3aUMOCHCTBHUE THUAPOKCHU A HUHKA C paCTBOpAMU KUCIIOT U Iuenoqeﬁ, MMPOBEACHUCEC OIIBITOB,
WIUTIOCTPpUPYIOIIUX  IMPUMEPBI  OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ (ropeHHe,
PpCaKnu pa3jIoKCHUS, COG,Z[I/IHCHI/I}I)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BemectBo n xumunyeckas peakuus. [lopropenue

11

Ilepnoanueckuii 3akoH. [lepuoanueckas cucrema xumMudeckux aneMeHnToB .M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX
TpEX MEpUOJOB, Kanus, KajlblUUsl U HX COCIUHEHUHW B COOTBETCTBUHM C IIOJOKECHUEM
3JEMEHTOB B [lepuoauyeckoil cucTeMe U CTPOEHHEM UX aTOMOB

1.2

Crpoenue BemecTBa: BHUABI XUMHUYECKOM CBS3U. THUIBI KPUCTALIMYECKHX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIECTBA OT THNA KPUCTALINYECKOM PEMIETKH M BUAA XUMHYECKOU
cBsa3u. Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMUYECKHUX BEIECTB (MEXAyHapoJHas U

TpI/IBI/IaJ'H)HaSI). XuUMHUYecKre CBOMCTBa BCIICCTB, OTHOCAIIUXCA K Pa3jIMUHBIM KJlacCaM




HCOPTaHUYCCKUX COG,Z[HHCHHP'I, TCHCTUYCCKAA CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYECKHX peakUuil Mo pa3lu4HbIM HpH3HaKaMm (M0 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAKLUUHU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 H3MEHEHHUIO CTeNeHen
OKHUCJICHUS XMMHYECKHUX JIEMEHTOB, [0 OOpAaTUMOCTH, TI0 YYACTHIO KaTaiau3aTopa). DK30- U
OHIOTEPMUYECKUE PEAKIMH, TEePMOXMUMHYECKHE ypaBHeHus. [loHATHE O CKOpOCTH

XUMHYECKOU peaKkuu

14

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe O TOMOTEHHBIX U
reTeporeHHbIX peakuusax. Ilonsatue o xumuueckoM paBHOBeCcUHU. DaAKTOPBI, BIMAIOIIME HA

CKOPOCTH XHUMHYSCKOMN PCaKkiinn U MOJIOKCHUC XUMUYICCKOTO PAaBHOBCCH A

1.5

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC p€akuuu, BHGKTpOHHBIﬁ bajaHc OKHCIIMTCIBHO-
BOCCTaHOBHUTEIBbHOM PEaKIuu. CocraBnenne ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX
peaKuHﬁ C UCIIOJIB30BAHUEM ME€TOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALUU. JNEKTPOJIUTBI M HEIEKTPOIUTHL. KaTuoHsl,
aHMOHBI. MeXaHU3M Jucconmanvii BCHICCTB C pa3jiMYHBIMU BUAaMH XUMHYECKON CBSI3H.
Crenennr guccouuanuu. CunbHble W ciaOble 3JIEKTPOJUTHI. Peakiuu HMOHHOTO OOMEHa.
VYcnoBusi TpOTEKaHUs pEakUuid HOHHOTO OOMEHA, TOJIHBIE W COKpAlI€HHBbIE HOHHBIC
ypaBHeHUs peakuuii. CBOMCTBa KUCJIOT, OCHOBAHMM W COJIEW B CBETE MPEACTABICHUM 00
3JICKTp0JII/ITI/IquKOI7I Jucconuanuu. KauecTBennnie PCaKMu Ha MOHBIL. ITonsatue o TUAPOJIN3C
coJien

1.7

XHUMUYECKUHN OKCIICPUMCHT: O3HAKOMJICHUC C MOJACILIMU KPUCTAIUIMYCCKUX peH_IéTOK
HCOPraHMYCCKUX BCIICCTB — MCTAJJIOB U HEMCTAJLJIOB (l"pa(I)I/ITa u anMa3a), CJIOZKHBIX BCIICCTB
(XJ'IOpI/II[a HanI/IH); HCCIICAOBAHUC 3aBHUCUMOCTH CKOpPOCTHU XUMHYECKOM p€akKuun OT
BOSHeﬁCTBHH Ppa3IMIHbIX q)aKTOpOB; HCCIICAOBAHUC OJICKTPOIIPOBOAHOCTHU PaACTBOPOB
BCHICCTB, IIpoHeCCCa JucCColHalru KHCJIOT, menoqeﬁ H coJliei (BOSMO)KHO HUCIIOJIB30BaHHUC
BI/II[GOMaTepI/IaJ'IOB); MMPOBCACHUC OIBITOB, WUIIOCTPUPYIOIINUX TIPHU3HAKHW JIIPOTCKAHUA
peaKHHI’I HOHHOIO OOMeHa (06p330BaHI/IC oCaakKa, BBIICIICHUC Tas3a, O6pa3OBaHI/Ie BO)IBI);
OIIBITOB, HWIUTIOCTPUPYIOIIUX IIpUMCEPbI OKHUCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ
(l"OpeHI/IC, pCaKkninn pas3jIOKCHU, COG,I[I/IHCHI/ISI); pacito3HaBaHUEC HECOPraHNMYCCKUX BCHICCTB C
MNOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramns u ux COCINHCHUA

2.1

OO6mmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE CTEMEHU
okucinenusa. CtpoeHue u (pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XUMUYECKUE
CBOICTBa Ha MpuMepe Xjopa (B3aMMOJCIHCTBHE C METalJIaMHU, HEMETallJaMH, IIeT0YaMu).
XnopoBogopoa. ConsiHas KUCIOTa, XHWMHUYECKHE CBOMCTBA, MOJyY€HHUE, NPUMEHEHHE.
[HeilicTBue xJiopa M XJOpPOBOAOPOJIa HAa OpPraHU3M 4YeloBeKa. BakHeilue XJIOpUABI U HUX
HaXO0JIEHUE B MPUPOJIE

2.2

Ob6mas xapaktepuctuka d31eMeHTOoB VIA-rpynmnbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue U (u3nyecKue CBOMCTBA MPOCTHIX BEIECTB —
KHCIIOpOJia U cepbl. AJUTOTPONHBIE MOAU(UKAIIMY KUCIOPOAa U cepbl. XUMHUYECKUE CBOICTBA
cepsl. CepoBoOpoA, CTpoeHue, pusnyeckne M XUMHYECKHe cBoucTBa. OKCHIBI Cephbl Kak




NPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHast KHCII0Ta, PU3NUECKUE U XUMUYECKHE CBOWCTBA
(oOmme Kak MpeACcTaBUTENS Kjacca KUCIOT M crenuduveckue). XUMHYECKHE DPEaKInu,
JeKaIlie B OCHOBE MPOMBIIIICHHOTO CIoco0a MONydeHHUs] CepHOM KUCIOTHI. [IpuMeHeHwme.
Coyn cepHOW KHCIIOTHI, KaYeCTBEHHAs! peakius Ha cyiab(ar-uoH. HaxoxxaeHue cepsl u e
COCIMHECHUN B TpUpOC. XUMHUECKOE 3arps3HCHUE OKPYKAIOMICH Cpelbl COCIUHEHHSIMU
cepbl  (KUCIIOTHBIC JOXIHW, 3arps3HCHHE BO3JyXa W  BOJIOEMOB), CIIOCOOBI  €ro
PEOTBPALICHHS

2.3

OOmast xapakrepuctuka »3jeMeHToB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETEHU OKUCICHUS. A30T, paclpocTpaHEHHE B Mpupoae, (u3NYecKue Hu
XUMHUYecKre cBoicTBa. KpyroBopor asora B mpupojae. AMMHUAK, €ro (u3n4yeckue u
XMMHUYECKHE CBOWMCTBA, MoiiyueHHe W npuMeHeHune. Conm aMMOHUS, WX (PHU3HUECKUE U
XUMHUYECKHE CBOICTBa, puMeHeHHe. KauecTBeHHass peakuusi Ha MOHbl aMMOHHUA. A30THast
KHCJIOTa, €€ moyyuyeHne, (pu3n4ecKue U XMMHUYECKHE CBOMCTBa (00IIMe Kak MpeacTaBUTENs
KJacca KUCIOT U crneruduyeckue). Vcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MUHEPAJIBHBIX YAOOpeHUNH. XUMUYECKOE 3arpsA3HEHHE OKPYXKAlOILIeW cpeibl COeAMHEHUSIMU
a30Ta (KMCIIOTHBIE JI0XKIU, 3arpsI3HEHUE BO3/yXa, 1I0UYBbI U BOJJOEMOB)

2.4

dochop, amnorponHbie Moaupukaiuu Gocdopa, GU3MUESCKHE U XUMHUCCKHE CBOMCTBA.
Oxkcun  docdopa(V) u dochopHas kucimora, (U3MUECKHE W XHUMHYSCKHUE CBOICTBA,
nonydenue. Mcnonp3oBanue GpocdaToB B Ka4ecTBE MHHEPAIbHBIX YI00OpCHUM

2.5

OOmas xapaktepuctuka 3ieMeHToB |VA-rpynnbel. OCOGEHHOCTH CTpPOEHHs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTIIepo, FIOTPOIHbIE MOAN(DUKALIUH, PACIIPOCTPAHEHHE
B mpHpoje, Gu3MYecKHe M XHUMHUYEeCKHe cBoiicTBa. AncopOuus. KpyroBopor yrimepona B
npupoze. Okcuabl yriepoja, ux Gu3nyecKkue U XUMUYECKUE CBOICTBA, IEHCTBHE Ha >KUBBIE
OpPraHU3MBl, MOJIyYeHHE U NMPUMEHEHHE. DKOJOrMYecKre MpoOIeMbl, CBA3aHHbBIE C OKCHUAOM
yraepona(lV); runotesa rio6anbHOTO MOTEMJICHNs KJIMMaTa; MapHUKOBBIN 3 deKT. YronbHas
KHCJIOTa U e€ COJM, UX (PU3NYEeCKHe U XUMHUYECKHE CBOMCTBA, MOJIY4YE€HHE M MpPHUMEHEHHE.
KavecTBenHas peakius Ha kKapOoHaT-HOHBI. Mcrnonb30BaHue KapOOHATOB B OBITY, METUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO035HCTBE

2.6

[lepBoHavasnbHBIE TOHATHS OO0 OpPraHUYECKUX BEIIECTBaX KaK O COCAMHEHUSX YTIepoja
(MeraH, STaH, ATWJIEH, AlETWIEH, 3TaHOJ, INIMLEPHH, yKCycHas kuciota). VX cocrtaB u
xuMuyeckoe crtpoeHue. [loHAaTHe 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KHUpPAX, OeKax,
VIJIeBOJAaX — M HUX POJU B JKM3HHU 4YeNOBeKa. MaTepuaibHOE €JMHCTBO OPraHUYECKUX M

HEOPraHWYECKUX COCIUHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHUYECKHE CBOWCTBa, TMONYYeHHE U TPUMEHEHUE.
Coenunenus kpemHuss B mpupone. OOmmue mpenctaBieHus o0 oxcuae kpemuus(lV) u
KpeMHUEBOU kucnoTe. CHIIMKATHI, X UCIIOJIb30BaHKE B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH.
Bakneiimre cTpouTeNbHBIE MaTepHANIbl: KEpaMHKa, CTEKIIO, IIEMEHT, OETOH, kKelle300eTOH.
[TpoGieMbl 6€30MacHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MaTEPHUATIOB B IIOBCEHEBHON KU3HU

2.8

XUMUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE O0pa3lloB HEOPraHWYECKUX BEUIECTB, CBOMCTB
COJITHOM KHCJIOTBI; MPOBEJCHHE Ka4eCTBEHHBIX pPEaKIMi Ha XJIOpUI-MOHBI U HaOJIo/IeHue

IMPU3HAKOB HX IPOTCKAHUA; OIBITBI, OTPa’KAaroIINe (1)I/I3I/I‘IeCKI/Ie N XHMHYECKHE CBOMCTBa




TaJIOTEHOB M WX COCIMHEHHI (BO3MOXKHO MCIIOJIb30BaHHE BUICOMATEPHUAIOB); 03HAKOMIICHHE
¢ o0Opa3namMu XJOpUIIOB (TAJOTEHHUIOB); O3HAKOMIIGHHE C OOpa3lamMu cepbl U ef
COCTMHCHUSIMU (BO3MOXXHO HCIIOJIb30BAaHUE BHUCOMATEpUAJIOB); HAOJIONEHHWE IIpoliecca
o0OyriIMBaHUsl caxapa TOJ JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIOTBI, HU3Yy4CHUE
XUMHYECKHX CBOWCTB Pa30aBJICHHOW CEPHOI KHUCIIOTHI, MPOBEJACHNE Ka4eCTBEHHON PEaKIuu
Ha Cynb(paT-uOH M HAOIIOJCHUE MpHU3HAKa € MPOTEKaHWs; 03HAKOMJICHHE C (PU3NYCCKUMHU
cBoiicTBamMHM  a30ta, (Qochopa W WX coeAWHEHWH (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yIOOPEHHMIL; MTOTydeHUE, COONpaHUE,
pacrio3HaBaHHE M M3YYCHUE CBOMCTB aMMHaKa; NMPOBEICHUE KAYeCTBCHHBIX PEaKIMii Ha HOH
aMmMoHUS W (¢docdar-MOH W U3yYCHHE TMPHU3HAKOB HX NPOTCKAHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAaHHOW  a30THOM  KHCIOTBI C  Meablo  (BO3MOXHO  HCIOJIb30BaHUE
BUICOMATEPHAJIOB); M3YYCHHE MOJCICH KPHCTALIMYECKUX pEmETOK anmasa, rpadura,
dymiepeHa;  O3HaKOMIIEHHE € TIPOIIECCOM  QJICOPOIMM  PAacCTBOPEHHBIX  BEINECTB
AKTUBUPOBAHHBIM  YIJI€M W YCTPOMCTBOM TPOTHBOras3a; IOJy4YeHHE, CcOoOMpaHue,
pacrio3HaBaHKUE U U3YYCHHUE CBOWCTB YIVIEKHUCIIOTO T'a3a; MPOBEICHHE KAaUeCTBCHHBIX PEaKIMN
Ha KapOOHAT- M CHJIMKAT-MOHBI M HM3y4YCHHE NMPH3HAKOB MX NPOTEKAHWS; O3HAKOMIICHHE C
NPOAYKIMEH CHIIMKATHOW MPOMBIIIJICHHOCTH; PEIICHUE SKCIIEPUMEHTABLHBIX 33/1a4 M0 TEME
«BakHeime HeMeTauIbl U UX COSAMHCHUS

Mertamisl 1 uX COCAMHCHUA

3.1

O6H1a$[ XapPaKTCPUCTHKA XUMUUYCCKUX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHUH UX ITOJIOKCHHA B
Ilepuonnueckoil cucreMe XMMHYECKUX 3jeMeHTOB [[.11. MenzeneeBa U CTpOECHHsI aTOMOB.
Crpoenne MetamuioB. MeTtauindeckas CB3b U METAJUIMYECKash KPUCTAIIIMYECKasl PEILETKA.

DNEKTPOXUMHUYECKUM psil HAIPSHKEHUH METaJIOB

3.2

dusnueckue U XMMHUYEeCKHe cBoiicTBa MeTaioB. OOmue crnocoObl MOIYYEHUs METaJlIOB.
[ToHsATHE O KOPpPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT Koppo3uH. CIutaBbl
(cTaJsib, UyryH, IIOPAFOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY M IPOMBIIUIEHHOCTH

3.3

[Ilenounble MeTaIbL: IOJOKEHUE B [lepuoguyeckoil cucteMe XuMH4ecKux sneMeHToB J[. 1.
MeHneneeBa; CTpOoeHHUE WX aTOMOB; HAXOXJIEHHUE B Tpupoje. PU3HUECKHE U XUMUUYECKHE
cBoicTBa (Ha mpumepe HaTpusi W Kamusi). OKCHUIBI U THUAPOKCHIBI HATPpUs U Kallus.

[IprMeHeHre METOYHBIX METAIUIOB U UX COCTUHEHUHN

3.4

[[{enouHO3eMeNbHBIE METAIIBI MAarHUN U Kajdblui: nojoxkenue B lleproanueckoit cucreme
XuMuueckux 3neMeHToB /.M. MeHaeneeBa; cTpoeHMe UX aTOMOB; HaXOXJACHHE B MPUPOJE.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA MarHus W Kajiblus. BaxHelne coeTMHeHNs KalblIus
(oxcun, ruapokcu, conu). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

AmomuHuii: monoxenue B Ilepmoguueckodt cucremMe xumHuuyeckux osiemeHtoB JI.U.
MenpeneeBa; CTpOEHUE aTOMa; HaXOXKJIeHUE B Ipupoe. Pu3nyecKkne U XUMUYECKUE CBOMCTBA
amoMuHUs. AMOTEpHbIE CBONCTBA OKCHA U THAPOKCHIA AITFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoanueckoit cucremMe xumuueckux snementoB .M. Mennaeneesa;
CTpOEHHE aToMa; HaxOXIeHHe B mpupojae. Pu3nyecKkue W XMMHUYECKHE CBOWCTBA JKele3a.
Oxcunsl, ruapokcuasl u conu xenesa(ll) u sxenesa(lll), ux cocras, cBoiicTBa U MOTy4YCHHE




3.7

XUMHUYECKUH DKCIEPUMEHT: O3HAaKOMJICHHE ¢ OOpa3llaMd METaIOB M CIUIaBOB, WX
(GU3NYECKUMU CBOWCTBAMH; W3YYCHHE pE3YJIbTAaTOB KOPPO3HH METAUIOB (BO3MOXKHO
UCTIOJI30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIA KAIbIUS U
HATpUsl C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BHCOMATEPHAIIOB); HCCIICJOBAHUE CBOWCTB
KECTKOM BOJIBI, MpOLIECCa TOPSHHS JKelie3a B KHCIOPOJEe (BO3MOXKHO HCIIOJIb30BAHHE
BUICOMATEPHAJIOB); MPU3HAKOB IMPOTEKAHMs KAYECTBEHHBIX PEaKIMii Ha HOHBI (MarHus,
KaJblus, amoMuHus, nuHka, xene3a(ll) u xenesa(lll), meau(ll); mHabmonenue u onucanue
NPOIECCOB OKpAIIMBaHUSl IUIAMEHW HWOHAMHU HATpUs, Kalusg € KaiblOus (BO3MOXHO
UCITIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIeNOBaHHEe aM(OTEPHBIX CBOWCTB THAPOKCHIA
QIIOMUHUST W TUAPOKCHIA IIMHKA; pPEIICHHE OSKCICPHUMEHTAILHBIX 33a]ad [0 TeMe
«BakHeimme MeTauibl ¥ UX COCITUHCHUS

XHUMHS ¥ OKpYXKarolas cpena

4.1

HoBeie marepuanbl u TexHojoruv. BemiectBa W marTepuanbl B IOBCEAHEBHOW KU3HU
yeoBeKa. XUMUS U 310pOBbe. be3onacHoe ucnonb30BaHME BEMIECTB U XUMUYECKUX PEaKIIH

B 6I)ITy. HepBas[ IoMoumpb MMpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMMHUECKOE 3arpsi3HEHUE OKPYXKAIOLIeH Cpembl
[TAK. Ponp XuMHUM B pELIEHUH OKOJOTHYECKHX mpodnem. [IpupoaHble HMCTOUYHUKH
YIIeBOIOPOAOB (Yroiib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MEPEepPadOTKH, UX POJIb B OBITY
U TIPOMBILIIEHHOCTH

4.3

XVUMHYECKUH SKCIIEPUMEHT: M3Y4YE€HHE O00pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIIOB,

MOJIMMEPHBIE MaTEPHUAIIbI)




INPOBEPAEMBIE HA OI'D 10 XUMUWU TPEBOBAHUA K PE3YJBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOro ypoOBHS
O0CBOEHHSI OCHOBHOI1 00pa30BaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111€T0
oOpa3oBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

0 TT03HABAaE€MOCTH SIBJICHUI mpupoabl, IOHUMAaHUC 00BEKTUBHON 3HAYMMOCTH OCHOB
XHMHYECKOH HayKH Kak obnactu COBPEMEHHOI'0 €CTECTBO3HAHMA, KOMIIOHCHTA
O6H.[€I‘/‘I KYJIbTYPBI H HpaKTI/I‘{CCKOﬁ ACATCIIBHOCTH YCJIOBCKAa B  YCIIOBHUAX
COBPEMCHHOI'O O6H.[CCTB8.; MNOHUMAHHUEC MECTa XUMHUU CPEAU APYTIHX C€CTCCTBCHHBIX

HayK

1.2

O Hay4HbIX MCTOAAaxX TIIO3HAHUA, B TOM UYHUCIC OKCICPUMCHTAIBHBIX H
TCOPCTUYCCKUX MCTOAAX MCCICAOBAaHUA BCIICCTB M MU3YUCHHUA XHMHUUCCKHX
peaKHI/If/'I; YMCHHE HCIOJIB30BaTh MOACINU JIA 00BICHCHUS CTPOCHUA aTOMOB U

MOJIEKYI

13

0 chepax mpodecCHOHATBHON JEATCIBbHOCTH, CBA3aHHBIX C XUMHEH W
COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JIOCTHXKCHUSIX XHMHYECKOM
HAYKH, YTO TO3BOJHUT OOYYaIOIIMMCS paccMaTpUBAaTh XUMHUIO Kak cdepy cBoei
Oyayiei npodecCHOHaIbHOMN IEATEIILHOCTH M CIIeNIaTh OCO3HAHHBINA BEIOOP XUMUHU
Kak TpOoQUIBHOTO TpeAMeTa TpU IMEepexoJe Ha YPOBEHb CPEIHEro OOIIero
o0Opa3oBaHUs

Bianenne cuctemMoil XMMHYECKMX 3HAHMM W YMEHHE IIPUMEHATH CHUCTEMY

XUMHNYECKUX 3H3HPII71, KOTOpas BKIIIOYACT!

2.1

BAKHEHUIINE XUMHYECKHE TOHATHS: XUMUYECKHMH JJIEMEHT, aToM, MOJEKyIa,
BELIECTBO, MPOCTOE M CIIOKHOE BEILECTBO, OJHOPOAHAs U HEOJHOPOAHAS CMECH,
OTHOCHUTEJIbHbIE aTOMHAasi M MOJIEKYJSIPHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BbEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CPEmHss),
XUMHUYECKasl peakUuus, PEaKkUMH COEIWHEHUs, PEaKLUHUHU Pa3IoKEHHUs, peaKuuu
3aMelIeHus, peakuud oOMeHa, TerioBoi d(ddexkr peakum, 5K30- U
SHAOTEPMHUUYECKUE PEAKIIUU, PacTBOp, MAccoBasl A0S XMUMHUYECKOrO 3JIEMEHTa B
COEIMHEHUH, MacCoBas JI0JI M MPOIEHTHAs] KOHLIEHTPAILUs BEUIECTBA B PacTBOPE,
SIpO aToMa, JIIEKTPOHHBIA CJION aToMa, aToMHas oOpOWUTalb, paauyc aroma,
BaJICHTHOCTh, CTENEHb OKUCJICHHS, XUMHUYECKas CBS3b, AJIEKTPOOTPUIATEIILHOCTD,
MIOJISIPHASL ¥ HETIONSIpHAsi KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, METAITMYECKasl CBS3b,
KpUCTAJNIMYeCKass peméTka (aToMHas, HOHHAs, METaTMYecKas, MOJIEKYJsIpHas),
WOH, KaTHOH, aHUOH, DJJEKTPOJIUT U  HEIJIEKTPOJIUT, AJIEKTPOIUTUYECKAS




JUCCOLMAUsl, PEaKUUd HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaklyu, OKUCIUTENb U BOCCTAHOBHUTEIb, OKHCICHHE U BOCCTAHOBIICHHE,
ANIEKTPOJIN3, XHMHUYECKOE pPaBHOBEcHE, OOpaTUMble M HEOOpaTHUMblEe pPEaKIHH,
CKOpPOCTh XUMHUYECKOM peakiuu, katanuzatop, [IJIK, koppo3us meramios, cruiaBbl

2.2

OCHOBOIIOJIArarolue 3aKOHbl XMMHUH: 3aKOH COXPAHEHHUS MAacChl, NEPUOIUYECKUN
3akoH JI.M1. MenzeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo

2.3

TEOPUH XUMHUHU: aTOMHO-MOJICKYJISIpHAsh TEOpHUsS, TEOPHS JJICKTPOJUTHUECKON
IUCCOLIAAIIAN

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH :

3.1

yMEHHE MPaBUIBHO KCIIONb30BaTh H3yYEHHBIE BEIIECTBA W MaTepuajibl (B TOM
Yyclie MUHEpaJbHbIE YAOOPEHHUS, METa/UIbl M CIUIAaBbl, MPOIYKTHI MEepepadOTKu
MIPUPOJHBIX HCTOYHHUKOB YTIIEBOJAOPOIOB (YIJIsl, MPUPOJHOTO Ta3a, HeTH) B OBITY,
CEJIbCKOM XO3sIIICTBE, Ha MPOU3BOJACTBE M MOHMMAHUE 3HAYEHUS KHPOB, OCIKOB,
YIJIEBOJIOB /JIsl OpraHU3Ma YeJIOBeKa; yMEHHE MPOrHO3UPOBATh BIUSHUE BEUIECTB U
XMMHUYECKHUX TPOIIECCOB HA OPraHM3M 4YEJIOBEKa U OKPYKAIOIIYI0 MPUPOIHYIO

cpeny

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHYCCKUC 3HAHUA CO 3HAHUIAMU JOPYTrUx y‘IC6HBIX
npeaMETOB

3.3

HaJIn4ue OIIbITa pa6OTI)I C pasiiIM4HbIMU HCTOYHHUKAMU I/IH(l)OpMaLII/II/I 10 XUMHUH

(Hay4Has ¥ HAY4YHO-TIOINYJISIpHAs JIMTEpATypa, CIOBapH, CIPABOUYHUKH, UHTEPHET-
pecypcehl)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_[I/IIO 0 BCHICCTBAX, UX IMPCBPALICHUAX U
MPaKTUYICCKOM IMMPUMCHCHUN U YMCHUE HCIIOJIB30BATbH e€ md peHICHUA yqe6Ho-
IIO3HABATCJIbHBIX 3a/a4

Brnanenue ocHOBaMU MOHSATUHHOIO annapaTa U CAMBOJIWYECKOTO A3bIKa XUMUU IS
cocTaBiieHHS (DOpMysT HEOPraHMYECKHUX BEIIECTB, YPAaBHEHUM XUMHUYECKUX

peakimii; ocHoBaMH XuMudeckoit HomeHkiatypsl (IUPAC u tpuBnanbHON)

YMeHue OOBSACHATh CBS3b IOJOXKEHUS JJIEMEHTA B HepHOHquCKOﬁ CUCTEMC C
YHUCJIOBBIMU XAPAKTCPUCTHUKAMHU CTPOCHUA aTOMOB XUMUYCCKUX IJICMCHTOB (COCTaB
Hu 3apgan saapa, 06]].[66 YHUCJI0 BJ'IeKTpOHOB), pacipeaciiCcHueM JJICKTPOHOB 110
OHEPICTUYUCCKUM YPOBHAM aTOMOB IICPBBIX TpéX TMEprUoa0B, KaJIus U KAJIbIIUA

[IpencraBienue o NepuoINYECKON 3aBUCMOCTH CBOMCTB XMMHUYECKHUX AJIEMEHTOB
(pagnyc aTtoMma, 3JIEKTPOOTPULIATEIBHOCTH), MPOCTBIX M CIOKHBIX BEIIECTB OT
M0JIOXKEHUS 371eMeHTOB B [lepuonyeckoii cucreme (B MasbIX MEPUOIaX U IIaBHBIX

MOArpYyMIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmeHue kiaccupuImpoBaTh:

7.1

XUMHNYECKHE IJIEMCHTHI




7.2

HCOPraHN4YCCKUC BCIICCTBA

7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKUCIICHUSI XUMHYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJ XUMHUYECKOW CBSI3U M TUT KPUCTAUTMYECKON CTPYKTYPBI B COSAMHECHUSX
8.3 XapakKTep Cpelbl B BOJIHBIX pACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKUCIIUTETh U BOCCTAHOBUTEIT
9 YMeHne XapakTepu30BaTh GU3NICCKAE M XUMHUECKUE CBOICTBA!
9.1 MPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOJ, rpaduT, aama3, KPEeMHHH, a3orT,
' docdop, cepa, XJI0p, HATPHIA, KaTTNil, MATHUH, KaJBIIUH, ATIOMUHUHN, KeTe30)
CIIO)KHBIX BEIISCTB, B TOM UYHUCIIE HMX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOZIOPO, CEPOBOJOPOJ, OKCHUABI W THAPOKCUIbl MeTaiuioB |-IIA rpym,
9.2 amomununs, mean (1), nunka, sxeneza (Il u 1), okcunst yriaepoga (Il u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepor (IV u VI), cepancras, cepHas,
a30TUCTasl, a30THAsA, pochopHasi, yrojabHasi, KDEMHUEBAsI KUCIIOTA U UX COJIH)
MIPOTHO3MPOBATh M XapaKTEPH30BATh CBOWCTBA BEHICCTB B 3aBHCHMOCTH OT HX
9.3 cocTaBa W CTPOCHHUS, NMPUMCHCHHE BEIIECTB B 3aBHCHUMOCTH OT WX CBOWCTB,
BO3MOYXHOCTh TIPOTCKAHUS XUMUYICCKUX MTPEBPANICHUH B PA3JIMYHBIX YCIOBHUSIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M HOHHBIC YPABHEHHSI PEAKIIUIA, B TOM YHCIIE:
10.1 peaxkuuii HOHHOro oOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~ XUMHUYECKHE CBOMCTBA HW3YYCHHBIX  KJIAccoB  (TPyI)
' HEOPraHUYECKHX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKy HUMU
11 YMeHUe BBIYHUCIIATH (TPOBOJUTH PACUEThI):
111 OTHOCHUTEIILHYIO MOJICKYJIIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MAacCCOBYIO JIOJIIO
' XUMHYECKOTO JJIEMEHTA B COSAMHCHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM Ira3oB
114 M0 YPaBHEHHSIM XUMHUYECKUX PEAKIIUN U HAXOAUTh KOJIHMYECTBO BEIIECTBA, O0BEM H
' MacCy peareHTOB WM MPOAYKTOB PEaKIIHH
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMH ~ METOJaMHM HAay4YHOTO TIO3HaHUS (HAONIOACHHE, W3MEpEeHHe,
121 HKCIIEPUMEHT, MOJACIUPOBAHNE) TIPU M3YUYEHUU BEIIECTB U XUMHUECKUX SBICHUIA;

yMeHue c(hopMyIupoBaTh MpodeMy U MPeJUI0KUTh MYTH € pelieHus




12.2

O0e3omacHO pPabOThI ¢ XWMHYECKUMHU BEIIECTBAMH, XWMHYECKOW TIOCYAOUW H
nabopaTOpHBIM 000PYI0BaHUEM

12.3

npaBwiaMu  0€30MacHOro OOpamieHUsT C BEMIECTBAMH, HCIOJIb3yeMbIMH B
HOBCGI[HCBHOﬁ JKU3HH, IIpaBUJIaMH IMOBCACHHUA B LCIIAX C6epe)K€HI/ISI 3J0pOBbA U
OKpY>Karolle MpUpoIHON cpeiibl; MOHMMaHUEe Bpeaa (0MacHOCTH) BO3JICUCTBUS HA
KUBBIC OpTraHHU3MbI OHpeIIGHéHHBIX BCIICCTB, CHOCO6OB YMCHBIICHHUA U

MMpCaAOTBPAIICHHA UX BPCAHOT'O BOSHGﬁCTBHH

13

Hannuaue IMPAKTUYCCKUX HABBIKOB IINITAHUPOBAHHA W OCYIICCTBJICHUA CICAYIOLIUX
XUMHYCCKUX SKCIICPUMCHTOB:

131

U3yuyeHHEe U ONHhcaHue (U3MYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU ¥ XUMHYECKHMHU SIBJICHUSMU; OIBITHI, WILTIOCTPUPYIOIIUE MPU3HAKU

IMPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ

13.2

HU3YUCHUC croco0oB pasaciiCHuA cMmeceit

13.3

MOJIYYCHHE KHUCJIOPOda U U3YUCHUEC CT'O CBOﬁCTB; MOJIY4CHHEC BOAOPOda U U3YUCHUC
€ro CBOﬁCTB; IMOJIYYCHHC YIJICKUCIIOTO Ir'a3a U U3YUCHUC €TI0 CBOﬁCTB; MOJIYUCHUC
dMMHaAKa U U3Yy4YCHUC CT'O CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM JOJeH pacTBOPEHHOTO
BEIIECTBA

135

MPUMEHEHHE WHIUKATOpOB (Jlakmyca, MeTwiopamxka u (deHondranenna) s
OTpeieNICHUs XapaKkTepa CpeIbl B pacTBOpaxX KUCIOT U HIeouei

13.6

WCCJIEIOBAHUE U OIMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
W3YYEHHE  B3aUMOICHCTBUS KHCIOT C  METalUlaMH, OKCHJAMH  METAJIJIOB,
pacTBOPMMBIMM ¥ HEPAaCTBOPUMBIMH  OCHOBAaHHWSIMH,  COJSIMH;  TOJIYYEHHE
HEpPAaCTBOPUMBIX OCHOBAHHI; BBITECHEHUE OJHOIO MeETajia APYrUM K3 pacTBopa
COJIM; UccieoBaHue aM()OTEPHBIX CBOMCTB THAPOKCUIOB AIFOMUHUS U IIMHKA

13.7

peuieHuc OKCIICPUMCHTAJIbHBIX 3agaq 1o TEMaM: «OCHOBHBIE KJI1aCChI
HEOPTraHNYCCKUX COCﬂHHCHHﬁ)); ((BJIGKTpOJII/ITI/I"IeCKaSI JUCCoLanus»,
«BakHele HeMeTallbl M HX COCOUHCHUA», «Baxnelmme MeTallIbl M HX
COCOIUHCHU A

13.8

XUMHUYECKHAE JKCIEPUMEHTHI, MIUTFOCTPUPYIOIIUE MPU3HAKK MPOTEKAHUS PEeaKIHil
HOHHOT'O O6M€Ha; KauCCTBCHHBLIC PCAKIMKM HA MNPUCYTCTBYIOMIUMEC B BOAHBIX
pacTBopax HOHBI: XJOpUA-, OpoMuI-, MOAUI-, cylbdar-, docdar-, kapOoHaT-,
CUJIMKAT-aHUOHBI, THUJAPOKCHUI-UOHBI, KAaTWUOHBI AaMMOHHUA, MAarHus, KaJIbIOuA,

TFOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), nuHKA

14

YmMmenue:

141

MNpEACTABIATE PE3YIbTATBI OKCIICPUMCEHTA B (bopMe BbIBOJOB, J0Ka3aTCJIbCTB,

l"pa(l)I/IKOB n Ta6HI/IH 1 BBIABJIATD OMIIMPUYCCKHUEC 3aKOHOMEPHOCTHU




14.2

YCTaHaBJIMBATh CBA3HU MCXKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKUMH SBJICHUIMH
n mnponeccaMu, IMPOUCXOAINIMMH B MAKpPO- U MHUKPOMUPC, 00BACHATH IMPUYKUHBI
MHOFOO6paSI/I${ BCIICCTB




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYJAJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 [lepBoHaYabHBIE XUMUYECKUE TTOHSATHS
11 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI 1 MOJIEKYJIbl. XUMHUYECKUE 1eMeHThl. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. IIpocThie u
' CJIO’KHBIE BEILIECTBA.
1.3 Xumnueckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTerneHb OKHCIICHHUS
14 3aKOH IOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTenbHas aroMmHas Macca. OTHoOcHUTeNbHas
' MOJIeKYJIsipHas Macca. MaccoBast 1011 XMMUYECKOI'0 3JIEMEHTa B COeIMHEHUN
15 KonuuectBo BemectBa. Monb. Monsipaas macca. MomsipHblii 00béM ra3oB. B3aumocsssb
' KOJINYECTBA, MACCHI M YKCIIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 dusnueckue M XUMHUYECKHE SBJICHUA. XHMHUYECKas peakuus M e€ MpU3HaKu. 3aKoH
' COXPaHEHMsI MacChl BEIIECTB. XMMHUYECKUE YPaBHEHUS
) Ilepnonnueckuii 3akoH u [lepuoanueckas cucreMa xuMuueckux snemenTos .M. Menneneesa.
CrpoeHue aToMOB
[Tepuonuueckuit 3akoH. Ilepuoguueckas cuctema xumuyeckux snementos .M. Menzaeneesa.
2.1 [Tepuonel u rpymnmsl. @u3nueckuii CMbICI TOPSIKOBOrO HOMEpa, HOMEPOB MEPHUOia U TPYIIIbI
HJIEMEHTa
Crpoenne atomoB. CoctaB aToMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX
2.2 o0Oosiouek aromoB mepBbiX 20 xumuueckux saemeHToB [lepuomuueckoit cuctemst JI.U.
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHWU CBOWCTB XMMHUECKUX 3JIEMEHTOB IEPBBIX TPEX MNEPHOJIOB,
23 Kadus, Kajablug (paguyca aTOMOB,  3JIEKTPOOTPULATENBHOCTH, METANIMYECKUX U
' HEMETAJINUYECKUX CBOMCTB) M UX COEIMHEHHH B COOTBETCTBUU C IOJIO)KEHHEM 3JIEMEHTOB B
ITepuonuyeckoil cuctemMe M CTPOEHHEM UX ATOMOB
3 CtpoeHue BemecTBa
31 Xumnueckas cBsi3b. KoBaneHnTHas (1MoJsisipHas MU HEMOJSPHAs) CBSI3b. DJIEKTPOOTPULIATEIBHOCTD
' XUMHUYECKHX 3JIeMeHTOB. VIoHHas CBsi3b. MeTainueckas CBsi3b
3.2 Tunbl KpUCTAJUIMYECKUX PEIIETOK (aTOMHasl, HOHHAs, MeTaJUIMYecKasi), 3aBUCMOCTb CBOMCTB
' BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKY U BUJIa XUMHUECKON CBS3H
4 BaxHelie TpeACcTaBUTENM HEOPTaHWYECKHX BEIIeCTB. HemeTamnsl W WX COEIWHEHHS.
MeTatel ¥ MIX COSMHEHUS
4.1 Knaccugukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX COCIMHEHUI: OKCHIOB (coneobpasyromue:




OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIE) W HecojeoOpasyrmue, OCHOBaHWUU (MIENOYM W
HEPAaCTBOPHMBIC  OCHOBaHHS), KHUCIOT  (KHCIOpOJACOJAEpKAaIue U OCCKHCIOPOIHBIC,
OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CPETHUX U KUCIIBIX )

dusznueckue U XHUMHUYECKHE CBOMCTBA MMPOCThIX BCHICCTB-HEMCTAJUIOB: BOJ0pOAa, XJiOpa,

42 KHCIIOpOJ1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
43 Ou3nyecKkue U XMMHUYECKHE CBOWMCTBA IMPOCTHIX BELECTB-METAJIOB: JIMTHSA, HATPHs, Kaus,
' MarHusi ¥ KaJdbIus, alFOMUHUSA, jKelie3a. DICKTPOXUMHUUECKUN Psii HAaPsHKEHUN METalioB
44 Ou3nUecKue 1 XUMUYECKHE CBOMCTBA BOJIOPOTHBIX COSIMHEHUI HEMETAIIOB: XJIOPOBOIOPO/Ia,
' CEpOBOIOPO/a, AMMHAKA
45 dusnuecKkue ¥ XMMHYECKHE CBOMCTBA okcuaoB Hemerawios: cepsl (1V, VI), azora(ll, IV, V),
' docdopa(lll, V), yraepoaa(ll, IV), kpemuus(1V). ITonyueHrne OKCHI0B HEMETAIIOB
46 Xumuueckre cBoiicTBa okcumoB: MetauioB IA-IIIA rpynm, nunaka, meau(ll) u sxenesa(ll, 111).
' [TomryueHue OKCHIOB METAILIOB
47 XVWMHUYECKUE CBOMCTBA OCHOBAHHWHM M aM(POTEPHBIX THAPOKCHIOB (Ha TpUMEpe THAPOKCHIOB
' AIIOMHUHMUS, JKene3a, HuHKa). [lomyuenne ocHoBaHM 1 aM()OTEPHBIX THIPOKCUJIOB
OO0mue XUMHYECKHE CBOMCTBA KHUCJOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIAHON, CEPHHUCTOM,
4.8 CepHOH, a3oTHOM, (ocdopHOM, KpeMHUEBOH, yroapHOH. OcoOble XUMHUYECKHE CBOHCTBA
KOHIEHTPHUPOBAHHOM CEpHOI U a30THOM KUCIOT. [lonydyenue kucmor
4.9 OO0me xuMHYECKUe CBOMCTBA cpennux coseit. [lomyuenue coneit
410 [Tonmyuenue, coOupanue, pacrio3HaBaHUE BOJAOPOJa, KUCIOPOIa, aMMHUaKa, YIIEKUCIIOro raza B
nabopaTtopun
411 [TonyueHne amMMuaka, CEpHOM M a30THOM KHCIOT B MPOMBIIUIEHHOCTH. OO1Iue crnocoOsl
' TIOJIy4EHHS] METAJIIOB
4.12 ['eHeTHYeckas CBSA3b MEXAY KJaccaMU HEOPTaHUUECKUX COSTUHEHHM
9) XHWMHYECKUE PEAKIUU
Knaccudukanus XUMHUYECKHUX PEaKIMi MO pa3iMYHBIM MpPHU3HAKaM: MO YUCIY U COCTaBy
5.1 YUaCTBYIOIIMX B pEaKIMHM BEIIECTB, MO TEmIoBOMY 3(QeKTy, MO0 H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB
5.9 TeroBoit 3(p¢deKkT XUMUYECKOW peaklMH, TEPMOXHMHUYECKHUE YpaBHEHHA. OJK30- U
' SHIOTEPMHUYECKUE PEeaKIHH. TepMOXUMHUIECKUE YPaBHEHUS
OKHUCTUTENEHOBOCCTAHOBUTENbHBIE peakiui. OKHUCIUTENW W BOcCcTaHoBUTENH. [Iporieccs
5.3 OKHCJICHUS M BOCCTAQHOBIICHHUS. OIEKTPOHHBIN OallaHC OKHUCIUTEIHbHOBOCCTAHOBUTEIHHOMN
peaxiuu
5.4 Teopust  JIEKTPONUTHYECKOW  aucconuanuu. KaTHOHBI, aHUOHBIL.  DJIEKTPOJUTHI U
' HEDJIEKTPONIUTHL. CHITbHBIE B CITa0bIe STeKTPOIUTHL. CTETeHb AUCCONUAIIH
5.5 Peakiiun moHHOr0 OOMEHa. YCIOBHS TPOTEKaHUS PEaKIUid HWOHHOTO OOMEHA, TOJHBIC W




COKpaIIEHHbIE HOHHBIE YPaBHEHUsI peakiuit

6 XuMHS ¥ OKpYyXKaromas cpeia
BemectBa u Martepuanbsl B IMOBCEJIHEBHOM >XM3HHM 4YellOBeKa. be3omacHoe HCMONb30BaHUE
6.1 BEIIECTB U XUMHUYECKHX peakiuil B abopaTopuu U ObITy. [lepBas moMoIib Npu XUMHUYECKUX
0’KOTax M OTPaBICHUSIX
XVUMHUYECKOE 3arps3HCHHE OKPYKAoMeH cpenbl (KUCIOTHBIC JOXKIU, 3arpsi3HEHUE IMOYBHI,
6.2 BO3/lyXxa U BOAOEMOB), cmocoObl ero mnpenorBpamienus IlpenenbHas gomycTumas
' koHneHTpanus semecT ([1K). Porb XuMuu B pellieHHH YKOJIOTUYSCKUX MpodeM. Y cuiieHne
MapHUKOBOTO Q) (PeKTa, pa3pymnieHue 030HOBOTO CIIOS
[Tpumenenue cepsl, azota, hocdopa, yriaepoaa, KpeMHHUS U UX COCIUHEHUN B ObITY, MEIUIIUHE,
6.3 MIPOMBINIJICHHOCTH M CEeNbCKOM Xo3siiicTBe. [IpuMeHeHne MeTaioB U CIUIaBOB (CTallb, YYT'YH,
' JIOPAIIOMUHUN, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH UX coequHeHui. [lonsTue o koppo3uu
METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [TpuponHble HCTOYHHMKH YTIIEBOAOPOJOB (Yrojib, MPUPOIHBIA ra3, HEPTh), MPOIYKTHI HX
' nepepaboTku (O€H3UH), UX POJIb B OBITY M MPOMBIIIEHHOCTH
[TepBoHaYaNbHBIC MOHATHS 00 OPraHWYECKUX BEIECTBAX KAK O COCTMHEHUSX yrieponaa (MeTaH,
6.5 9TaH, STWIEH, alleTWICH, STaHOJ, TJIMLEPUH, YKCycHas kuciora). llonsitue o Ouonornyecku
B)KHBIX BEIIECTBAX: XKHUPaX, OeIIKax, YIIIeBOIaX — M UX POJIU B )KU3HHU YEIIOBEKA
7 Pacuérsr:
7.1 1o (hopMyIaM XUMHYECKHX COCIMHEHHH
7.2 Macchl (MaccoBOi) IO PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM
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