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MOSICHUTENBHYIO 3aIUCKY, COIepKaHNe 00yUeHUS, TUTAHUPYEMBIE PE3YIbTaThl OCBOCHUS
IporpaMMbl  TI0 XUMHUHU, TEMATHYECKOE IUTAHHUPOBAaHUE, TepedeHb (KoaudukraTop)
pacmpeeNeHHbIX MO0 KiaccaMm MPOBEPSIEMBIX TPEOOBAHMA K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs U DJIIEMEHTOB
COJIepKaHHUsl IO XUMHUHU, TMepedeHb (KoaudukaTop) MPOBEPSIEMBIX TpeOOBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MPOTpaMMbl OCHOBHOTO OOIIEro
o0pa30BaHUs U PJIEMEHTOB COJIEPYKAHMS TI0 XUMUHU.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMUU Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3ybTaTaM OCBOEHUS OCHOBHOI 00pa30BaTEeIbHON MPOTPAMMBbI
OCHOBHOTO 00111eT0 00pa3oBanus, npeacTaBieHHbIXx B PI'OC OO0, a Ttakke Ha OCHOBE
benepanbHOl paboyeit mporpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIIIUHN MTPETIOIaBaHMUSI
yueOHOTO TpenMera «XuMus» B o00Opa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[IporpamMmma mo xuMuM pazpaboTaHa C LEJIbIO OKa3aHUS METOJAMYECKON MOMOIIH
YUHTEIO B CO3/IaHUU paboyell IporpaMMbl IO y4EOHOMY IIPEIMETY.

[Iporpamma 1o XMMHUM AaeT Mpe/ICTABICHUE O TENsIX, 00Iel cTpaTeruy o0y4eHHs,
BOCIIUTAHUS W  pa3BUTHs  OOYy4YaIOIIMXCA CPEACTBAMU  y4yeOHOTO TIpeIMeTa,
yCTaHaBJIMBAaET  00s3aTebHOE  MPEIMETHOE  COJAEpXKaHue,  IpeayCMaTpUBAET
pacnpeiesieHue ero 1o KjiaccaMm U CTPYKTYPUPOBaHUE I10 pa3jiesiaM U TeMaM MPOrpaMMbI
M0 XUMHUHU, ONpEIeNseT KOJWYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKHU
CoJIep KaHMsl, PEKOMEHJIyEMYIO TOCIEI0BATeIbHOCTh HU3YYEHUS] XUMHH C Y4YE€TOM
MEXIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM Yy4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOy4YaroMIMXCs, ONPEAENsieT BOZMOXHOCTH MpeaAMeTa s
peanuzanuu  TpeOOBaHMM K pe3yjbTaTaM OCBOEHHS OCHOBHON 00pa3oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro 0oOpa3oBaHUs, a Takke TpeOOBaHUM K
pe3yibTaraM 00yUeHHs] XUMHUH Ha YPOBHE 1ieJiel U3y4eHuUs IpeMeTa 1 OCHOBHBIX BUIOB
y4eOHO-T103HABATEIILHOU  JIESITEIbHOCTH OOYYaromierocss IO OCBOCHUIO Yy4eOHOro
coJiepKaHusl.

3HaHWE XMMHH CIYXXUT OCHOBOM 1t (POPMUPOBAHUS  MHUPOBO33PEHUS
o0y4Jaromnierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM EIUHCTBE MUPA, BAXKHYIO POJIb
UrparoT GOpMUpPYyEMbIE XUMHUEH MPECTABICHUS O B3aUMOIIPEBPAIICHHIX SHEPTHH U 00
HBOJIIOIUMU BEIIECTB B MPUPOJIC, O MyTIX PEIICHUs INI00ANbHBIX MPOOJIEM YCTOWYUBOTO
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pPa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPr€THYECKOM, MUIIEBOM W 3KOJOTHYECKOU
6e3omacHOCTH, TPOOIIEM 3PABOOXPAHCHHS.

N3yueHne XUMHUM: CIIOCOOCTBYET peanu3aiiii BO3MOXKHOCTEH ISl CaMOPa3BUTHS U

dbopmupoBaHUs
KYJITYPbI IMYHOCTH, €€ 0011el U GyHKIIMOHATHHOU IPAMOTHOCTH;

BHOCUT BKJIaJl B (QOPMHUPOBAHUE MBIIUJICHUS M TBOPYECKUX CIOCOOHOCTEM
oOyJarommxcsi,  HaBBIKOB WX  CaMOCTOATENIbHOM  Yy4yeOHOHW  JIeATEJIbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHON JKM3HU, TaK W B MNPO(PECCHOHATHLHON NESITEIBHOCTH; 3HAKOMHUT CO
crienuPpUKOl HAyYHOTO MBIIIUICHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJIS1a HA €IMHCTBO MPUPOJABI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM STalioM B
(bOpMHpPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaloluxcsi; CIOCOOCTBYET
(bOopMHUPOBAHHUIO IIECHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HaHUSM, K MPUPOJIE, K YEJTOBEKY, BHOCUT CBOW BKJIAJl B IKOJOTHYECKOE 0Opa3oBaHUE
o0yyJarommxcs.

Jlanubple HampaBiieHHs B OOy4YeHHMM XHMHHM OO€CIEeYMBAIOTCS CHelnudUKOM
coJiep KaHusl yueOHOTO MPEeIMETa, KOTOPBIN SBIISIETCS IEAArorHuecky aanTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKM XMUMHH HA ONIPEICTICHHOM 3Talle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OPHEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl TIEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB
HEOPraHUYECKOM XMMHHU U HEKOTOPBIX OTIAEIbHBIX 3HAYMMBIX MOHSITUN OpPraHUYECKOU
XUMUHU.

CrpykTypa cojep)KaHHs MporpaMMbl 1O XUMHUHM CQOpMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 MOAX0/1a K €€ n3yueHuto. Coaepx aHue CKIIAIbIBAETCS U3 CUCTEMbI TOHITUI
0 XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI 0 XUMHUUeCcKo# peakiuu. O6e
3TU CUCTEMBbI CTPYKTYPHO OPraHU30BAHBI MO MPUHIMITY MOCJIEA0BATEIBHOTO PAa3BUTHUSA
3HAHUM Ha OCHOBE TEOPETUYECKUX TMPEICTABICHUN Pa3HOTO YPOBHS:  ATOMHO-
MOJIEKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;, [leproandeckoro 3aKkoHa
J.1. MenneneeBa Kak OCHOBHOTO 3aKOHA XMMHUHU; YYEHHMS O CTPOCHHMHM arToma U
XUMUYECKOUN CBSI3U; MPEICTABICHUN 00 AIEKTPONMTUYECKON AMCCOLMAIMU BEUIECTB B
pacTtBopax.

Teopernueckre 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKH MTOTYUYECHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTroMy,
BBIMONHAA (YHKIMM OOBSICHEHHS] M TPOTHO3UPOBAHMUS CBOWMCTB, CTPOCHUS U
BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS U3YUaeMbIX BEILIECTB.

OcBoeHnune mporpaMMbl IO XUMHUH CTIOCOOCTBYET (hOPMHUPOBAHUIO PECTABICHUS O
XUMHYECKOW COCTABIIAIOIICH HAYYHOU KAPTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPOIBI,
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LEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM NIO3HaHUs B Hayke. M3yueHune
XMUMHH TPOUCXOANT C IPUBJICUCHUEM 3HAHUH 13 paHee U3yUYeHHBIX YUeOHBIX IIPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiiacey.

[Ipy M3yyeHUM XUMUU MNPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOMU
HAayKd Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, INMPAKTHUECKOW JesITeIbHOCTH
YelloBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajaya y4deOHOTO
MpeaMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMBl XMMHUYECKHX 3HAHUN — BaKHEHIIMX
(akToOB, MOHATHI, 3aKOHOB U TEOPETHYECKUX MOJIOKEHUH, AOCTYHNHBIX 0000OLIEHUN
MHPOBO33PEHUYECKOT0 XapaKTepa, S3bIKka HAayKH, B MPUOOLIEHUMH K HAYYHBIM METOJaM
MO3HAHUA TPHU H3YYEHUU BEIIECTB MU XMMHYECKUX peakuuid, B (OpMUpPOBAHUU U
Pa3BUTHM IMO3HABATEJIBHBIX YMEHUW UM MX NPUMEHEHUU B YUEOHO-IIO3HABATEIbHON U
y4e0HO-UCCIIEeI0BATENBCKOM NeATEIbHOCTH, OCBOCHHUH MPaBUII 0€30MacHOTr0 00paIieHus
C BEIIECTBAMU B ITOBCEIHEBHOM KU3HHU.

IIpy u3yyeHMM XMMHMM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS BaKHOE
3Ha4YeHHE NMPUOOPETU TAKUE LIETH, KaK:

dbopmupoBanue MHTEJIEKTYaJIbHO pa3BUTOU JUYHOCTH, rOTOBOM
K CaMO00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY NPHUHITHIO PEIICHHH,
CHOCOOHOI aAanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HH;, HAIPABICHHOCTh
OoOy4YeHHs Ha CHCTEMAaTHYECKOE MPUOOIIeHNEe 00yIaroIXcsl
K CaMOCTOATEJIbHOM I103HABATEJIIBHOW JAESITEIBHOCTH, HAyYHBIM METOJAM ITO3HAHUSA,
(GopMUpPYIOLIMM MOTHMBALIMI0 W pPa3BUTUE CIOCOOHOCTEH K XHUMHUHU; OOecreueHue
YCJIOBHM, CIMOCOOCTBYIOMIMX MPUOOPETEHHI0 OO0Y4YalOIIMMHCS OMbITa Pa3HOOOpa3HOU
NEeSTENbHOCTH, TIO3HAHUSA W CaMONO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETCHLIUI), HWMEIOIIUX YHUBEpPCAIbHOE 3HAYEHHE JJIs pa3IMYHbIX BHJIOB
nesTenbHOCTH; (OopMHpOBaHHWE O0O0HIe (YHKIMOHAIBHON W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH,

B TOM YHCJI€ YMEHUN OOBSCHATH U OLICHUBATh SIBICHUS OKPYXKAIOIIETr0 MUPa, UCIIOJIb3YS
3HAHMS WU ONBIT, MOJYYECHHbIE NPHU WU3YYEHUU XHMHH, IPUMEHATh UX IIPU PELICHUU
npobsieM B TIOBCEHEBHOM JKU3HM M TPYJIOBOM JESATENBbHOCTH; (HOPMHUpPOBAHHE Y
o0yyaromxcs r'yMaHUCTUYECKUX OTHOIIEHUM, TOHUMaHUS

LHEHHOCTH XUMHUYECKUX 3HAHWM JUisi BBIPAOOTKH 3KOJOTMYECKH LIEIeco00pa3HOro
MOBEJEHUS B OBITY U TPYAOBOU JI€ATEILHOCTH B LIEJISAX COXPAHEHUSI CBOETO 3I0POBbsSI U
OKpY>KaroIel MpUpOTHON CPEJbl; pa3BUTHE MOTHUBALIMU K O0YUYEHHIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIK0O M CaMOBOCHHUTAaHUIO HAa OCHOBE YCBOEHHs OOILIEYEIOBEYECKHUX
[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY MpOQWIs MU HAMPaBICHHOCTH
TaIbHEUIIIET0 00yYeHUSI.

OGriee YuCiIo YacoB, PEKOMEHI0BAaHHBIX JIJIs1 U3YUEHUs] XUMUH, — 136 4acoB:
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B 8 kiacce — 68 4yacoB (2 4aca B Hefien0), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).

COIAEPKXAHUE OBYUYEHUA

8 KJIACC llepBoHayajibHble XMMUYECKHE TIOHATHS

[IpeameT xumun. Poib XUMuM B )KU3HU YeJIOBEKa. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. OU3NYECKHE CBOMCTBA BENIECTB. ArperaTHoe cocTosinue BemecTs. [lonsarue o
METOJIaX MO3HaHUs B XUMUHU. YHCThIE BemecTBa U cMecH. CriocoObl pa3iesieHus CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 37eMEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
IIpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckass ¢opmynna. BajaeHTHOCTh aTOMOB XMMHYECKHX DJEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemiecTB. OTHoOcHUTeNbHAs aToMHas Macca. OTHOCHTENIbHas
MOJIEKyJIsipHasg Macca. MaccoBasi 10J1sl XMMHUUYECKOT0 JIEMEHTa B COCIMHEHUH.

KomnuecTBo BemecrBa. Monbs. Monsipaas macca. B3anmMocCBsI3b KOTMYECTBA, MACCHI
U 4ucla CTPYKTYPHBIX €AWHUIl BemiecTBa. PacdyeTsl mo ¢dopmyliaM XUMHUYECKHUX
COCIUHCHUM.

DuU3NYECKUE U XUMUUYECKUE SABJICHUA. XUMHUECKasl PEaKIUs U €€ MPU3HAKU. 3aKOH
COXpPAHEHMSI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccudukarus XMMHAYECKUX
peakiuii (CoeTMHEHUS, Pa3JIOKEHUsI, 3aMEeIlIeHHs, OOMEHA).

Xumuueckuii 5KCcnepumenm:
3HaKOMCTBO C XUMHYECKOH TIOCYI0H, MpaBuIaMu paboThI B JabopaTtopuun
U mpueMaMu oOpaileHus ¢ JabopaTOpHBIM OO0OpYJAOBAHHEM, M3YyUYEHHE W OIHMCAHHE
(bu3MYecKUX CBOMCTB 00Opa3IlOB HEOPTaHMUYECKHUX BEIECTB, HAONIOJCHHE (PU3NUECKUX
(nyaBiieHHE BOCKA, TassHUE JIbJa, pACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHJEHCAIUs
BOJIBI) M XHMMHYECKHX (TOpPEHHE CBEUYH, MPOKATMBAHWE METHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCJIOTOW) SIBJICHMIA, HAOIOJCHHE W OINHCAaHUE TMPU3HAKOB
MPOTEKaHUs XMMUYECKUX peakluil (pas3ioxeHue caxapa, B3aUMOJIEUCTBHE CEpPHOMU
KHUCJIOTBI C XJIOpUAOM Oapus, pasnoxeHue ruapokcuna meau (II) mpu narpeBanuw,
B3aMMO/IEHCTBHE Kefe3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB pazeneHus
cMeceil (C TIOMOIIBIO MAarHuTa, (QUIBTPOBAaHWE, BHITAPUBAHME, TUCTHILISAIMS,
xpomarorpadus), TPOBEJACHUE OYMCTKUA MOBAPEHHOHN CONH, HAONIOJIEHUE M OMUCAHHE
pe3yNbTaTOB TPOBEACHUS OIBITA, WJUTIOCTPUPYIOUIETO 3aKOH COXPaHEHHs] MaccChl,
Co3/laHue MojeNnell MOJeKyn (IIapocTep)KHEBHIX). BakHeiiliue mnpeacTaBUTEIN

HEOPraHU4YeCKNX BellecTB
Boznyx — cMech razos. Cocra Bo3ayxa. Kuciaopoa — 35ieMeHT U TPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B mpupojie, Gu3nMuecKue U XUMMUYECKHUE CBOMCTBa (peakiuu
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ropenusi). Oxcuppl. [lpumenenue kucnopoma. CrmocoObl MOMydYeHHUs KHUCTOpoAa B
nabopaTopun W mpombinuieHHOCTH. KpyroBopor kucimopoxa B mpupoge. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KUCIOPOIA.

TemnoBoit 3PheKkT XUMUYECKON peaklui, TEPMOXUMUYECKUE YPABHEHHUS, DK30- U
ASHAOTEPMHUYECKHE PEAKLINN. TOIIMBO: Yrojib U METAH. 3arpsA3HEHHUE BO3/lyXa, YCUIICHHUE
NapHUKOBOTO 3 (eKTa, pa3pylIeHHEe 030HOBOTO CJIOS.

Bonopon — anemeHT M mpoctoe BemecTBo. HaxoxkaeHue Boxopona B NPUPOLE,
¢uznyeckue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE, CIOCOObI nosydyeHus. Kucnorel u
COJIH.

MoutspHbIil 00beM ra30B. PacueTsl N0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BoAbl. Boxa kak pactsopurens. PactBopsl. Hackiennsie u
HEHACBILIEHHbBIE pacTBOPbI. PACTBOPUMOCTH BEHIECTB B Bojie. MaccoBast 10Jisl BEILIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BOAbL. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE U B
KU3HM yesnoBeka. KpyroBopoT BoJibl B IpUpo/Ie. 3arpsi3HEHUE NPUPOAHBIX Boa. OXpaHa U
OYHCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmveckux coeawmHeHuit. Oxkcuapl.  Kimaccudukamms
OKCHJIOB: cojieoOpasytomre (OCHOBHbBIC, KUCIOTHBIE, aM(OTEPHBIC)

u HecosneoOpa3zyromue. Homenknarypa okcuioB. dusndeckue 1 XuMUYECKUE CBOMCTBA
okcu10B. [lonydeHne okCcuaoB.

OcnoBanusa. Knaccudukaius OCHOBaHHIL: 1IE€I0YH U HEPACTBOPUMBIE OCHOBAHUSI.
Howmenknartypa ocHoBanui. @U3NUYECKNE U XUMUYECKHAE CBOMCTBA OCHOBAHUU.
[Toydyenue ocHOBaHUI.

Kucnotel. Knaccudpukanus kucinor. Homenknatypa kucior. dusumyeckue H
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekeroBa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coseil.

du3nyecKrue U XUMUYECKHE CBOMCTBA coyel. [lomydenune coseil.

I'eneTnyeckas CBA3b MCIKOY KIaCCaMH HCOPIraHUYCCKUX COC,ZIHHGHI/Iﬁ. Xumuueckuii
IKCnepumenm:

KaueCTBCHHOE OIPEJEICHUE COJEPKaHUS KHUCIOpOoJia B BO3IyXe, MOJy4YCHHE,
coOupaHue, pacrmo3HaBaHWE W U3YYEHHWE CBOWCTB KHUCJIOpPOJAA, HAOIIOJEHUE
B3aMMOJICUCTBHS BEIIECTB C KUCIOPOJIOM U YCJIOBHUS BOSHUKHOBEHHUS U TMPEKPAIICHUS
ropenusi (moskapa), O3HaKOMJIGHHE C 0OpasllaMH OKCHJIOB M OINHCAaHUE MX CBOWCTB,
MoJIy4eHHe, coOMpaHue, pacro3HaBaHWE M HM3YyYEHHE CBOMCTB BOJOpoAa (TOpEHHE),
B3auMojielictBue Bojgopona ¢ okcugom wmeau (1) (BO3MOXKHO UCHOJIB30BaHUE
BUJICOMATEPUAIOB), HaAOMIOACHUE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOJb,
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UCCIIeIOBAaHUE OCOOCHHOCTEN pPAacTBOPEHHMSI BEIIECTB C PA3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB € OMPEAECICHHON MaCCOBOM JI0JIE PACTBOPEHHOIO BELIECTBA,
B3aMMO/ICHCTBUE BOJABI C METAJJIaMU (HATPUEM U KaJIbIIUEM) (BO3MOKHO UCIIOIb30BAHUE
BUJIEOMATEPHUATIOB), HCCIEIOBAaHUE OOPa3l0B HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOJIEHNE W3MEHEHUSI OKPAaCKM HWHIMKATOPOB B PACTBOpPAX KHUCIOT U
niesovent, n3yueHue BzaumoeiicTBus okcuaa menu (II) ¢ pactBopom cepHOM KHCIIOTHI,
KHUCJIOT C METAJIJIAMH, PEAKLIMKA HEUTPAIIU3ALINH, [TI0JyYEHNE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJTHOI'0 METajlla IPYTrMM U3 paCTBOPA COJIM, PELICHUE IKCIIEPUMEHTAJIbHBIX
3a1a4 no TteMe «Baxueiimune KJIaCChI HEOPTraHUYECKUX
COEIMHEHUI.

Hepuoanuecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jemenros JI.U.
Menaeneesa. Crtpoenue aTOMOB. XuMuyecKa CBSI3b.
OKHCIUTETBHOBOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKU KJIaCCU(UKAIUU XUMUYECKUX 3yieMeHTOB. [loHsTHE 0 rpynmax
CXOJHBIX AJIEMEHTOB (LIEJIOYHBIE U HIEIOYHO3EMETBHBIE METAIUIbI, TAJIOT€HbI, THEPTHHIE
ra3bl). DJIEMEHTBI, KOTOPbIE 00pa3yrOT aM(pOTEPHBIE OKCUABI U THIPOKCHU/IBL.

[Iepuonnueckuit 3akoH. llepmonmueckas cucrema xumMudeckux saemeHToB JI.U.
MenneneeBa. KopoTkonepuognas u anmuHHonepuogHas ¢dopmbl [lepuonnyeckoi
cuctemMbl xuMuueckux 3siemeHToB .M. Menneneesa. [lepuoasl u rpynmnel. @usndyeckui
CMBICJI IOPSAIKOBOTO HOMEpa, HOMEPOB NEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snuep. M3orombl. OmekTponsl. CtpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 xuMuUeckux 3nemeHToB Ilepmonnueckoi
cucrembl JI.MI. MenneneeBa. XapakTEepUCTHKA XHUMHMYECKOTO OJJIEMEHTAa II0 €ro
nonoxeHuto B [lepuonnueckon cucreme /.M. Menneneesa.

3aKOHOMEpPHOCTM HM3MEHEHUS paahyca aTOMOB XHMHUYECKHUX DJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpynraM U rnepuoaam. 3HaueHUeE
Ilepnonnueckoro 3akoHa u lleproanueckol CHUCTEMBI XMMUYECKHUX JJIEMEHTOB IS
pa3BuUTHUA HayKu U npakTuku. .M. MeHeneeB — ydeHbI U IpaXkKJaHUH.

Xumnueckass  cBsizb. KoBasieHTHas  (mosiipHas W HEMNOJIsIpHAsi)  CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. IIporiecchl
OKHCJICHHUSI M BOCCTaHOBJIEHHS. OKHCIMTEIM M BOCCTAHOBUTEIU. Xumuueckuu
IKCnepuUMeHm:

HN3YyUCHHC 06pa3u013 BCIICCTB MCTAJIJIOB 1 HCMCTAJIJIOB, BBaHMOHCﬁCTBHe
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TUAPOKCHAA LHHKA C pPacTBOpaMH KHCJIOT U IIEJIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPeaklil (ropeHue,
pEeaKIuu pa3oKeHUsl, COCUHEHHUS ).

Mesicnpeomemuvie cés3u
Peanuzanusa wmexXnpenMETHBIX CBS3€M MpU H3YYEHUM XHUMHUM B 8§ KIacce

OCYIIECTBIISIETCS Yepe3 UCITOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHN, TaK
U TOHATHH,  SBISIFONIMXCS ~ CHCTEMHBIMH  JUISI  OTACIBHBIX  MPEIMETOB
€CTECTBEHHOHAYYHOTO [IUKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIC MIOHATHS: HAYUYHbIN (DAKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHalM3, CHUHTE3, KIacCUPUKalUs, TEePUOJINIHOCTh, HAONIOJCHNUE, OSKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHHUE, MOJICITb, SIBJICHHE.

®dwusnka: Marepus, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIHI, W30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, OJJICKTPUUECKHN 3apsii, BEHIECTBO, TEI0, 00BeM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, (PU3WYeCKue BEIWYUHBI, CITUHUIIEI U3MEPEHUS,
KOCMOC, TJIaHETHI, 3Be3/1b1, COJIHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpochepa, MUHEpabl, TOPHBIC IMOPOJbI, IOJE3HBIC
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne XxumMuu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI HAIMPaBICHO Ha
JOCTIDKEHHE OOYyYaloIIMMHUCS JUYHOCTHBIX, METAlpeIMETHBIX U  IMPEIMETHBIX
PE3yIBTATOB OCBOEHHUS Y4€OHOTO MpeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOSHUS MPOrPAMMBI OCHOBHOT'O 00IIIEro 00pa3oBaHHS
JOCTUTAIOTCS B XOJ¢ OOyYeHHsS XUMHUH B CIUHCTBE Yy4eOHOW W BOCIHUTATEIHLHOM
JCSITEILHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCUHUCKUMU COIIMOKYJIBTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMU, TPUHSTHIMU B OOIIIECTBE MPaBUIaMH U HOpMaMH
MOBEJICHUS M CITOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS U COITHATN3AIIAN
oOy4Jarommxcs.

JIMYHOCTHBIE pe3yJIbTaThI OTpaXKaroT TOTOBHOCTh 00yJaronuxcs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIIMH M pacIIMpEHUE
OIBITA JCSITCIIBHOCTU Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:
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1) naTpHOTHYECKOTO BOCTIMTAHMA:

IICHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY
U HAydYHOMY HACJCAWI0, TOHMMAHHUS 3HAYCHUS XWMHUYCCKOW HAyKH B IKHU3HH
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHOW HHpOpMauen o
MIEPEIOBBIX  JIOCTIDKEHUSX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa M OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIMTAHMS:
MPEACTaBICHUS O COIMANILHBIX HOPMAaX U MPaBUIAX MEKIMYHOCTHBIX OTHOIIECHUN

B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOMCCIIeTI0BATEIBCKOM, TBOPUSCKON M IPYTUX BUJAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JCATEILHOCTH  IIPU  BBINIOJHEHUHW  yYCOHBIX,
MO3HABATEIbHBIX 337144, BBITIOJHCHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUHU YUCOHBIX
MPOEKTOB, CTPEMJICHUS K B3aHUMOINOHMMAHUIO M B3aWUMOIOMONIM B MPOIIECCE ATOMU
y4eOHOM AesATETbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIECHHUE M TMOCTYIKH CBOUX
TOBApUILEH C TMO3UIMM HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHUI O BEIIECTBE W XUMHUYECKOW peaKkilui,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH U COCTABJISIOLIUX OCHOBY
JJI1 TIOHWMaHUsl CYITHOCTH HAy4YHOW KapTHHBI MHpA, MPEACTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI PUPO/IbI, B3AUMOCBSA3SX YEIOBEKa C PUPOJIHOM Cpesoit, o
POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

N03HaBaTEIbHBIX MOTHBOB, HAIPABJICHHBIX HA MTOJyY€HNE HOBBIX 3HAHUN
0 XUMHUHU, HEOOXOIUMBIX aJisi OOBSCHEHHs HAOJIIOJAEMbIX MPOIECCOB U SIBJICHUM;
MO3HAaBaTENbHOM, MH(POPMAIMOHHON U YUTATEIBCKON KyIbTYphl, B TOM YHCIJIC HABBIKOB
CaMOCTOATENbHON paboThl C Yy4YEOHBIMH TEKCTaMH, CIPAaBOYHOM JIMTEpPATypoOH,
JAOCTYIHBIMU TEXHUYECKUMHU CPEJICTBAMHU WH(GOPMAIMOHHBIX TEXHOJOTHH; HHTEpeca K
O0OyYEeHHIO U TIO3HAHUIO, JTH0003HATEIBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K CaMO00OpPa30BaHNUI0, MPOEKTHON U UCCIIEI0BATEIbCKOM JeSITEIbHOCTH, K
OCO3HAaHHOMY BbIOOpY HANpaBICHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

4) popMHupOBaHUA KYJIbTYPbI 310POBbA:

OCO3HAHHMs LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3I0POBBIO,
YCTaHOBKH Ha 3/10pOBbIil 00pa3 )KM3HU, OCO3HAHUS TIOCIEACTBUNA U HENPUSITUS BPEIHBIX
OpUBBIYEK (yHOTpPEOJEHUS alKOrojisi, HAapKOTUKOB, KypEHHs), HEOOXOAUMOCTH
COOJIIO/IEHN MPaBUJI OE30MAaCHOCTH MPU OOpAIEHUH C XMMUYECKMMU BELIECTBAMHU B
OBITY U peajbHOU KU3HU;

10
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5) Tpy10BOro BOCIIUTAHUSA:

UHTEpeca K MPAKTHUYECKOMY H3Yy4YeHHIO Ipodeccuil U Tpylda pa3iMyHOTO poja,
YBaXXEHUE K TPYAYy U pe3yJbTaTaM TPYAOBOW AESTENIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUN MO XMMHH, OCO3HAHHOTO BbIOOpa MHAMBUIYATbHON
TPACKTOPUM TMPOJOJKEHHUS] 00pa30oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CHOCOOHOCTH K XHWMHH, OOLIECTBEHHBIX HMHTEPECOB M MNOTPEOHOCTEH, YCHEIHON
po(ecCUOHANBHON JEATEIbHOCTH W Pa3BUTUS HEOOXOJIMMBIX YMEHHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOPECCUOHANTBHON CPEAE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA:

AKOJIOTMYECKHU LEIECO00Pa3HOro OTHOMIEHUS K TPUPOAE KaK UCTOYHUKY >KM3HU
Ha 3emiie, OCHOBE €€ CYLIECTBOBaHUS, IOHUMAaHUS [IEHHOCTH 3J0POBOT0 U 0€30MacHOTO
oOpa3a JKM3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 37I0pPOBbIO, OCO3HAHHUS LIEHHOCTH COOJIIOJCHMS MpaBuil 0O€30MacHOro
MOBEEHUS MPHU padOTe C BEMIECTBAMHU, & TAKKE B CUTyalUAX, YTPOKAIOIIMNX 3JOPOBBIO U
YKU3HU JIIOJIeH; CHOCOOHOCTH MPUMEHATh 3HAHUS, TIOJy4aeMble TPU U3yUYEHUHU XUMUH,
JUISL pELIeHUs 3a7ay, CBSA3AHHBIX C OKPYXKAOIIEH NPUPOJHOU CpPEIOW, ITOBBILICHUS
YPOBHSI 9KOJIOTHYECKOHN KYyJIbTYpbl, OCO3HAHHUSA TJI00ATILHOTO XapaKTepa 3KOJIOTHUECKUX
npoOieM W MyTed WX pelieHUsT MOCPEICTBOM METOJOB XUMHUHU; SKOJOTHYECKOTO
MBIIUICHHS], YMEHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATENBHOM,

KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranpeaMETHBIX PE3YyJIbTAaTOB BBIACISIOT 3HAYKMMBbIEC TUTSt
dbopMHpPOBaHUS MHUPOBO33PEHUSI OOICHAYYHBIC TMOHATUS (3aKOH, TEOPHs, MPHUHITHUII,
rurnoresa, pakT, CUCTEMA, IPOIIECC, IKCIIEPUMEHT U JPYroe), KOTOPhIE UCTIONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEJAMETaX W MO3BOJISIIOT HA OCHOBE 3HAHUU M3 ITUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O IEJIOCTHON HAyYHOW KapTUHE MHUpa, U
YHUBEpCalbHbIe  y4eOHble  JeHCTBUA  (IIO3HABATENIbHbIE,  KOMMYHUKATHBHBIE,
pPETyJSTUBHBIE), KOTOpble obOecrneunBaroT (HOPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOATENLHOMY TIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JESITEIbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE yqeﬁﬂble nencrBug ba3oBbie
Jornyeckue JecTBUSA:

YMCHHUC HUCIIOJIB30BATH IMIPUCMBI JIOTHYCCKOT'O MBIIIIJICHUS ITPXU OCBOCHHUHA 3HAHMU:
PAaCKpbIBATb CMBICIT XHUMHNYCCKHX MOHSITUI (BBII[GJ'ISITB HNX XapPaKTCPHBLIC IIPU3HAKH,
YCTaHaBJIMBATh B3aMMOCBA3bL C APYTHMHU HOHSITH?IMI/I), HCIIOJIBb30BATh IIOHATHA  AJIA

11
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OOBSICHEHUS OTACIbHBIX (PAKTOB W SIBICHWH, BHIOMPATh OCHOBAHHS M KPUTCPUH  JIS
KIacCu(PUKAIMM XUMUYECKUX BEIIECTB W XUMHUYECKUX PEAKIUH, yCTaHABIMBAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH H3YyYCHHs, CTPOUTH JIOTHYCCKUE
paccyxjenus (MHAYKTHUBHBIC, NEAYKTUBHBIC, 10 AHAJIOTHH), MPOBOJUTH BBIBOJBI U
3aKJTFOYCHHUS;

YyMEHUE TPUMCHATh B TIPOIECCE TO3HAHUSA TMOHATHA (TPEeIMETHBIC u
MeTaIpeMETHBIC), CUMBOJIMYCCKUE (3HAKOBBIC) MOJCIH, HCIIOIb3yeMble B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMBICE B XHMHH MOJICIbHBIC TPEICTABICHUS —
XUMHUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMU4ecKas (hopMyJia M ypaBHEHUE XUMHIECKOM
peaknuy — MPU PEIICHUH y4eOHO-TTIO3HABATEIIBHBIX 3a71ad, C YUYETOM ATHUX MOJIECIBHBIX
MIPE/ICTABIICHUI BBISBIISATh M XapaKTEPU30BATh CYIECTBEHHBIE MPU3HAKKA H3y9IaeMbBIX
O0OBEKTOB — XUMHUYECKHX BEHIECTB W XUMHUYECKHX PEaKIWi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, MPUYHHHO-CJICACTBCHHBIC CBS3U W TMPOTHBOPEUYUS B HN3YYAEMBIX
mpolieccax u ABJIeHusAX. bazoBble ucciieqoBare/bCKUe AeCTBUA:

YMEHHE HCTIOIH30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IMMO3HAHUS,
a TaKk)Ke B KAYECTBE OCHOBBI JIJIsI (POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYXKICHHUH; TPHOOPETCHHE OMBITA 10 IUIAHUPOBAHUIO, OPTaHU3alUNA U
MPOBEJCHUIO YIYCHHUECKUX SKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENTFHO TPOTHO3UPOBATH €r0 pe3ysbTaT, (OPMYyIUpPOBAaTH OO0OOIICHUS U
BBEIBOJIBI 110 pe3yjIbTaTaM IPOBEACHHOTO OIBITA, MCCICAOBAHMS, COCTABIATH OTUET O
MpOJIeJIaHHON padoTe.

Pabora ¢ undpopmaumeii:

yMEHHUE BbIOMPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIUIO PA3TIUYHBIX
BUJIOB W  (GOpM  TMpEACTaBlICHHS, IMOJIYy4YaeMyl M3  pa3HbIX HCTOYHUKOB
(Hay4HOMOMYJIsIpHAsl JIMTEpAaTypa XUMHYECKOTO COJACpPKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcel MIHTepHETa), KPUTHYECKH OIICHMBATh MPOTHBOPEUYUBYIO U HEIOCTOBEPHYIO
UH(pOpMaIHIO;

yMEHUE IPUMEHSTh PA3IMUHbIE METOJIBI M 3aIIPOCHI MPU MTOUCKE U 0TOOpE
MH(pOpMAIINU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJHEHUS YYEOHBIX U
MO3HABATEIbHBIX 3aJ]a4 OINPEJEICHHOr0 THMa, MNPUOOpPETEeHHE OomnbiTa B 00JacTu
UCIOIb30BaHusl ~ MUH(POPMAIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTUM,  OBJIAJICHHUE
KYJbTYPOU aKTUBHOT'O UCTIOJIB30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITETTLHO
BBEIOWPATh ONTUMAIBHYIO (OpMY TpPEACTaBICHUS HHPOPMAIUA W WILTFOCTPUPOBATH
perraemMbie 3a/1a41 HECTIOKHBIMU CXeMaMu, AuarpaMMamMi, IpyrumMu popmamu rpaduku
1 UX KOMOMHALUSAMUY;

YMEHHME  MCIOJIb30BaTh W aHAJIM3UpPOBAaTh B Mpoliecce y4ueOHOI
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U WCCIIENOBATEILCKON JEATENHHOCTH WH(OPMAIMI0O O BIUSHUW IPOMBIITUICHHOCTH,
CEJIbCKOT0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH TPUPOAHOM CPEBI.

KoMMmyHuKaTHBHBIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA:

yYMEHHE 3a/1aBaTh BOIPOCHI (B X0Jie Auanora u (Wiu) JAUCKYCCHUHU) IO CYIIECTBY
oOcyxnaemMoi TemMbl, (OPMYJIMPOBATH CBOU MPEUIOKEHHUS OTHOCUTENIBHO BBIOJIHEHUS
NpeUIOAKEHHON 3a7jaun; NPUOOPETEHNE ONbITAa PE3EHTALUN PE3YIIbTATOB BHIIOIHEHMUS
XUMUYECKOTO
sKcepuMeHTa (J1abopaTOpPHOTO OIMbITa, J1AOOPATOPHOM PabOThl MO MCCIEAOBAHUIO
CBOMCTB BEILECTB, YYEOHOr0 IPOEKTA); 3aMHTEPECOBAHHOCTb B COBMECTHOH CO
CBEPCTHHUKAMH MTO3HABATEIBHOMN
M MICCIIEIOBATEIbCKON JIEATEIbHOCTH MIPU PEIICHUHN BO3HUKAIOIIKX Mpo0IeM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB U COTJacoBaHMs MO3MLIMK (00CYyXIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE HITYPMBI», KOOPJIUHALIMS COBMECTHBIX JEHCTBHI, ONpe/eleHne KPUTEPHEB
0 OIICHKE Ka4eCTBA BBHITIOJTHEHHON PaOOTHI U IPYTHE);

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YUeOHbIE eiiCTBUSA:

YMEHUE CaMOCTOSATENbHO OMNPENeNsITh IEH JIeATeTbHOCTH, IUIAaHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBaTh U TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEeNIbHOCTh, BbIOMpaTh Haubosee d(PdeKTUBHBIC CHOCOOBI pelieHHus y4eOHBIX W
MO3HABATENIbHBIX  3a/Ja4, CaMOCTOSITENIBHO  COCTABIIATh WM  KOPPEKTHPOBAThH
MPEUIOKCHHBIN aJTOPUTM JCHCTBHIA MPU BHITIOTHEHUH 3aJaHUA C YIETOM IMOyYCHUS
HOBBIX 3HAHUH 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OICHUBAThH
COOTBETCTBHE IOJYYCHHOTO Pe3yJbTaTa 3asBICHHOHN €M, YMEHHE HCIOIb30BaTh W
aHAJM3UPOBATh KOHTEKCTHI, IPEIaracMbIe B YCIIOBUH 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeamMeTHBIX pe3yJbTaTOB MO OCBOEHHUIO O0S3aTEIBHOIO COJEp KAHMS,
YCTaHOBJICHHOTO JTaHHOHW (penepanbHON pabodeld mporpaMMOM, BBIACISIOT: OCBOCHHBIC
00y4alolMMUCS HAayYHbIE 3HAHUS, yMEHHS U CIIOCOOBI IEHCTBUH, cielIupUUecKre Jis
peIMeTHON 00s1acTu «XUMHUS, BUJIBI I€ATEIHOCTH IO TIOTYYEHUIO HOBOT'O 3HAHUS, €r0
MHTEPIIpEeTaluY, MPeoOpPa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX M HOBBIX
CUTYaLMSIX.

K kxonny oOyuenuss B 8 kuacce y oOydaromerocss OyAayT cpOpMHUpPOBAHBI
CJIeIyIOLIME IPEIMETHBIE PE3YJIbTATHI IO XUMUU:

PACKPBIBATb CMBICII OCHOBHBIX XHMHYCCKHX TIOHSITHUI: aToM, MOJICKYJIA,

13
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XUMHUYECKUHN 3JIEMEHT, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJIHAS), BAJICHTHOCTb, OTHOCHUTEIbHAS aTOMHAs W MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MacCOBast IOJIsI XUMHUYECKOTO JIEMEHTa B
COCIMHEHUU,  MOJIAPHBIM  00bEM,  OKCHJ,  KHCIOTa, OCHOBaHUE,  COJb,
AIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMHUYECKasl peakius, KiacCupuKaims
peakiuii: peakiuy COCIUHEHHUS, PEaKIUU PA3NIOKECHHsI, PEaKIINU 3aMEeIEeHUs, PEaKIIun
oOMeHa, 9K30- U SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOM A (PEKT peakiuu, sapo aroma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOWTal b, PaJMyC aToMa, XUMUYECKasl CBS3b,
MOJIApHAsT M HEMOJIApHAs KOBAJCHTHAs CBS3b, MOHHAsS CBs3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JIOJISI BellecTBa (MPOICHTHAs KOHIIGHTpAIUs) B PacTBOpPE;
WILTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYCCKUX MOHIATHHA U IPUMEHSATH 3TH
MOHATHUSL TIPU OMHMCAHWHM BEMIECTB W WX MPEBPAIICHHI; HCIOJIB30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISI COCTABJICHHS ()OPMYIT BEIIECTB
U YpaBHCHUH XUMHUYCCKHUX PCAKIIMHA;, ONMPEICISITh BaJCHTHOCTh aTOMOB DJICMCHTOB B
OMHAPHBIX COCAMHCHUSX, CTCIICHD
OKHUCJICHHSI DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAJICKHOCTh BEIIECTB K
OTIPEICTICHHOMY KJIACCy COSMHEHUH 10 (popMyiaM, BHT XUMUIECKOHN CBS3H
(koBajIcHTHass W HWOHHAs) B HEOPTaHWYECKUX COCIUHCHHUSX; PACKPBIBATh CMBICI
[Iepnognueckoro 3akoHa /.M. MeHnneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHUE TMEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHMUYECKHX JJIEMEHTOB OT HX
nmoJiokeHus: B Ileprogudeckoil cHCTEME, 3aKOHOB COXPAHCHHMS MacChl BEIICCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUCHHS, 3aKOHA ABOTa/Ip0; ONUCHIBATh U
XapakTepu3oBaTh TabauuHyro Qopmy Ileprogudeckoil CHCTEMBl XHMHYECKHX
AJIEMCHTOB: pasinuyaTh IOHATHS «TJaBHasg mnoarpymnma (A-Tpynma)y M «moOodHas
noarpymma (b-rpynma)», Manasle ¥ OOJBIINE TEPHOJBI, COOTHOCHTH O0O03HAUCHHS,
KOTOpbIe uMetoTcs B Tabmuie «[leproanueckas cucremMa XUMUYIECKUX djeMeHToB J[.U.
MenpeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB XHWMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsJl sjpa, 00Iee YUCIo JIEKTPOHOB W pacIpeiesieHue UX I10
AJIEKTPOHHBIM CJIOSIM); KJIacCU(DHUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECCKUE
BEIIECTBA,
XUMHUYECKHE PEaKIuu (TI0 YUCITY U COCTAaBY YYACTBYIOIIMX B PEAKIMMU BEIIECTB, IIO
TertoBoMy 3¢ (]eKTy); XapakTepu3oBaTh (OMKMCHIBATH) OOIIME XUMHUUYECKHE CBOWCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEpXKIasi OMUCAHWE MPUMEpPAMU MOJIEKYJISIPHBIX
YPaBHCHUH COOTBETCTBYIOIIMX XHUMHYECKHUX PpEAKIUMH; IPOTrHO3UPOBATh CBOMCTBA
BEIIICCTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3TUIHBIX YCIOBHUSX;
BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO
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JO0JII0 XUMHUYECKOTO 3JIEMEHTA M0 (POPMYJIE COSAMHEHNS, MACCOBYIO JIOJIO BELIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKUU; TPUMEHATh
OCHOBHBIE ONEPALINH MBICIUTEILHON AESITEIBHOCTH — AHAJIN3 U CHHTE3,

CpaBHEHUE, 00001IeHHE, CHCTEMAaTH3aIIHIO, KJ1IacCU(UKaIHIO, BBISIBIICHUC
NPUYUHHOCIIEACTBEHHBIX CBSI3€d — JJI1 M3YyYEHHs CBOMCTB BELIECTB U XUMHUYECKHX
peaklnii, €CTeCTBEHHO-HAay4YHbIE€ METOJAbl IO3HAHMS — HAOJII0JIEHUEe, H3MEpPEHHE,
MOJICJIMPOBAHUE, HKCIEPUMEHT (peajbHblii M MBICICHHBIA); CIIE0BaTh IpaBHIIaM
MOJIb30BAHUSI XUMUYECKOM MOCYA0H 1 1a00paTOpHBIM

0o0Opy/IOBaHUEM, a TaK)Ke IMpaBWJIaM OOpPAILIEHUS C BEILECTBAMU B COOTBETCTBUHM C
MHCTPYKLUSMU IO BBIITOJIHEHUIO JAOOPATOPHBIX XUMUYECKHUX OMNBITOB IO MOJIYYEHUIO U
cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C OMPEACICHHOW MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U
MPOBOJUTh XMMHUYECKHE HKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEJIOUEH U
KHCJIOT C MIOMOIIIbIO UHAMKATOPOB (JTaKMyC, eHOoN(TanenH, METHIOPaHX U IPYTHE).

K xonmy oOyuenus B 9 kiacce y oOyuaromerocs OyayT chOpMHUPOBaHBI
CJIEYOIINE TIPEIMETHBIC PE3YIbTATHI IO XHMHH:

PaCKpBIBATh CMBICII OCHOBHBIX XHMHYECKUX MMOHATUN: XUMUYECKUAN FTIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, MTPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas peaKIius, XUMHYecKas
CBsI3b, TEIUIOBOM 3((HEKT peakinu, MOJb, MOJSPHBI 00BEM, pPacTBOpP, IEKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHYECKAsT JIUCCOIMAIMSA, PEaKIMd HMOHHOTO OOMEHa,
KaTanm3aTtop, XHMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKITNH, OKUCIUTENh, BOCCTAHOBUTEH, OKUCIICHUE
U BOCCTAHOBIICHHE, aJIOTpONusi, aMm(pOTEPHOCTh, XMMUYECKasl CBI3b (KOBaJCHTHa,
WOHHAs, METAJUTMUECKas ), KPUCTAUIMYSCKasi peIieTka, KOPpo3us METaJIOB, CIUIABHI,
CKOPOCTh XHMHYECKOW peakluu, NpenenbHO jomyctuMas KoHmeHtpamws [IJIK
BEIIECTBA;, WJLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHX TOHSATHH U
MPUMEHSATD TH
MOHATHUSL TIPU OMHMCAHWHM BEMIECTB W WX MPEBPAIICHHI; HCIOJIb30BaTh XUMHUYECKYIO

CUMBOJIMKY JIJIsi COCTABJICHHS ()OPMYIT BEIIECTB
U YpaBHCHHH XMMHUYECKUX PEAKIUi; ONpeaessaTh BAJICEHTHOCTh M CTENEHb OKHUCIICHHSI

XUMHUYECCKUX 3JIEMECHTOB
B COCAMHEHUSX PA3IMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K OIPEACICHHOMY
KJIACCy COEAMHEHWH 1Mo (opMyiaMm, BHJI XMMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAS,
METaJUIMYecKasi) B HEOPTraHWYECKUX COCIMHEHUSX, 3apsij] HOHA 10 XUMHUYECKOH
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dbopmyre, XxapakTep cpeibl B BOAHBIX PAaCTBOPAaX HEOPTaHUYECKHUX COCAMHEHUH, THUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTRA,;

pacKpbIBaTh CMBICJI ITepuoauueckoro 3aKOHa J.N. MenneneeBa
U IEMOHCTPHUPOBATH €TI0 MOHUMAHKE: OMUCHIBATH U XapaKTepU30BaTh TAOIMYHYIO (HOpMY
[lepuonuueckoit cUCTEMbl XMMHYECKHUX OHJIEMEHTOB: pa3iuyaTh MOHSATUS «TJaBHAs
noarpynmna (A-rpymnma)» U «mnodounas noarpynna (b-rpymnma)», Manbie U OoJbIINe
MIEPHO/IbI, COOTHOCUTH 0003HAYCHUS, KOTOPBhIC UMEIOTCS B TIEPUOINICCKON TaOIHUIE, C
YHCIIOBEIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M
3apsf sAapa, o0Iee YMCIIO 3JIEKTPOHOB M pacIpeiesieHne UX IO AJICKTPOHHBIM CIIOSM),
OOBSCHATH 00IIIHME 3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB AJICMEHTOB M UX COCIUHEHUN
B TIpejeNiax MaJIbIX MEePUOJ0B U TJIABHBIX TOJATPYII C YYETOM CTPOCHHS MX aTOMOB,;
KJIAaCCU(DUIIMPOBATH XUMUYECKHE DJIIEMEHTHI, HECOPTaHNYECKUE BEIIECTRA,
XUMHUYECKHE PEaKIuu (TI0 YUCITY M COCTAaBY YYACTBYIOIIMX B PEAKIMM BEIIECTB, IIO
TerioBoMy 3G (dEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHHUS XMMHUYECKHX JJIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATH) OOIIUE U CICIIU(PUIECKUE XUMUYECKHUE CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, TIOJITBEPXkAAs ONMUCAHNE MPUMEPAMU MOJICKYJISIPHBIX |
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIN; COCTABISATh YPaBHEHUS
AIEKTPOJUTUYECKON JUCCOUHUAIMA KUCIIOT, IIET0UEN
U COJIeH, TOJIHBIE U COKpAIlCHHbIE YPaBHEHHUS PeaklMid MOHHOrO0 OOMEHA, YpaBHEHHSI
peakinii, TOATBEPKAAOIINX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXIY BEUIECTBAMU
pa3sIUYHBIX KJIACCOB; PACKPBIBATH CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIui NOCPEICTBOM
COCTAaBJICHHSI AJICKTPOHHOTO OallaHCa ATUX PEAKITUiA; TPOTHO3UPOBATH CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
MPOTCKaHUS XUMHUYECKHX TMPEBpAICHUH B PA3JIMYHBIX YCIIOBUAX; BBIUYUCIIATH
OTHOCUTEIBHYIO MOJICKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIFO
XUMHUYECKOTO 3JieMeHTa 1o (GOopMysie COSAMHEHHUS, MAacCOBYIO JOJII0O BEIIECTBA B
pacTBOpe, TMPOBOJWUTH PACUETHI MO YPaBHEHHUIO XMMHYCCKOW pEeaKIMu; COOJ0IaTh
MpaBuJIa MOJb30BAHUS XUMUYECKON TTOCYI0N B TaOOpaTOPHBIM
o0OpyJI0OBaHUEM, a TaKXKe TMpaBHiia OOpAIllEHHS C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XMMUYECKUX OTBITOB IO TOJYYCHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (aMMHaKa W YTIJIEKUCIOTO Tas3a); IPOBOJIUTH
peakinu, MOATBEPKIAI0IINE KaUeCTBEHHBIA COCTAB Pa3IMYHbIX
BCII[ECTB: pPACMO3HABATh OMNBITHBIM TYTEM XJIOPUAOPOMHI-, HOIWI-, KapOOHAT-,
dbocdar-, cunukat-, cyiabhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS 1 MOHBI N3YYEHHBIX
METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pPACTBOPAX HEOPTAaHMYECKUX BEIICCTB,;
MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICTUTEIHHOW JCATEIBPHOCTA — aHAJIN3 M CHHTE3,
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cpaBHeHHE, OO0OO0OIIEHWE, CHCTEeMATH3allii0, BBISIBJICHUE MPUYUMHHO-CIICICTBEHHBIX
CBSI3€1 — JUIsl U3yUYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMil, €CTECTBEHHOHAYYHbBIC
METO/bl TO3HAHWS — HAOMIOJCHWE, W3MEpPEHUE, MOJCIUPOBAHUE, JKCIICPUMEHT
(peasibHbBIN U MBICTIEHHBIN).
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8 KJIACC
HaunmenoBanne
Ne KonunuectBo OCHOBHBIE BUJIbI JESITEIBbHOCTH
pa3aeioB U TEM Conepxanue 00ydeHHS
/o JacoB oOyJarommxcs
y4eOHOro mpeaMeTa
IIepBoHayabHBIC XUMUYECKUE MIOHATUA
1.1 | Xumus — BaxkHas 5 IIpenmer xumuu. Poiap XuMHUM B )KU3HU PackpsIBaTh CMBICI U3y4YaeMBbIX
o0JracThb YyeJloBeKa. XUMHUS B CUCTEME HayK. Tena IIOHSITUH. PaCKpBIBaTB pOJIb XUMHUH B
€CTECTBO3HAHUSA 1 BemecTBa. PU3NYECKUE CBOMCTBA

Y IIPAKTUYECKOU
NEATEIBbHOCTU

YCJIOBCKA

BEIIIECTB. ATPEraTHOE COCTOSIHUE
BeniecTB. [loHATHE O METOIAX ITO3HAHUA
B XUMHUHU. YUCTBIE BEIIECTBA U CMECH.

CriocoObI pa3jiesieHus CMECEH.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MTOCY 10U,
C MpaBuJiaMu pabOThI B J1a0OPATOPHUU
U IpreMaMu OOpalleHus ¢
71a00paTOPHBIM 000PYAOBaHUEM.
dusnyeckre cBOMCTBa 00pa3IoB
HEOPraHUYECKUX BEIIECTB — METAJIOB
Y HEMETAJJIOB.

CriocoOnI pazjeneHus: cMeceit

PUPOJAE U KU3HU YEJIOBEKA, €€ CBSA3b C
APYrMMHU HayKamHu.

Pa3inuaTe 4uCTBIE BEIIECTBA U CMECH;
OIHOPOJHBIE U HEOTHOPOIHBIE CMECH.
Paznuuare pusnueckue u XuMHYECKUE
SIBJIICHHUSI.

CrnenoBarh aJIrOpUTMaM HCIIOJIb30BAHUS
HKCIIEPUMEHTAIBHBIX METO/IOB —
HaOJII0JICHHS ¥ DKCTIEPUMEHTA.
HabmonaTh 1 onuchiBaTh OOBEKTHI MPH
IIPOBEICHUHU JIEMOHCTPALMN U
71a00paTOPHBIX OMBITOB 10 U3YUYEHUIO
(U3HYECKUX CBOWCTB BEIIECTB,
CIOCOOOB pa3/iesieHHs CMECEH BEIIECTB.
IIpoBOANTE XUMUYECKUI IKCIIEPUMEHT
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(punbTpoBaHue, BhIIapUBaHUE,
JTUCTUIUIAIINS, XpoMaTorpadus).

npu pa3zesieHuu cMeceii (Ha mpumepe
OUYMCTKH MTOBAPEHHOM COJIN) B XOJI€

JlabopamopHvie onvimeol:

N3yuyenue u onucanue Gpuandeckux
CBOICTB 00pa3Li0B HEOPraHUYECKUX
BEIIECTB.

N3yuyenue cnoco0oB pa3ziesieHns cMecei
(C MOMOIIIbIO MarHuTa).

lIpakmuuecxue pabomoi:

Ne 1. [IpaBuna paboTsl B 1abopaTopuu u
npueMbl 0OpalleHus ¢ 1a0opaTopHbIM
000py1I0BaHUEM.

No 2. Pasznenenue cmeceil (Ha mpumepe
OUYHCTKH MTOBAPEHHOU COJIN)

npaktuyeckor padotel Ne 2. CrienoBaTh
MpaBuiIaM MOJb30BAHUS XUMHUYECKOU
MOCY/I0¥ ¥ TAOOPaTOPHBIM
o0opynoBaHUEM, a TAK)Ke MpaBUIaM
oOpalieHust ¢ XUMHUYECKUMHU
BEIIECTBAMU

B COOTBETCTBHH C HHCTPYKIIUEH TMpHU
BBITIOJTHCHUH TTPAKTUYECKON

pabothr Ne 1.

BricTpanBaTh pa3BepHyTHIC THCEMECHHBIE

1 YCTHBIE OTBETHI C OMOPON Ha
uH(dOpMAIUIO U3 yUeOHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh NU3YYEHHBIN
MOHATUMHBIN anmapar Kypca XuMHHU

1.2.

BemiectBa n
XUMHUYECKHE

peakuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocTeie U CII0XKHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EHHE.

Xumuueckas  Qopmyna. BameHTHOCTB

aTOMOB XMMHWYCCKHUX 3JICMCHTOB.

OnpenensiTe MPU3HAKK XUMHUYECKHUX
peakinii, yCIOBUS UX TPOTEKAHUS.
OOBACHATDH CYIIHOCTD (PU3MUECKUX H
XUMHMUYECKUX SIBJICHUN C TOUKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO YUEHUS.
KnaccudunmpoBats XuMu4eckue
peakiuu (10 YHUCIly U COCTaBy
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3aKOH ITOCTOSHCTBA COCTaBa BEIECTB.
OTtHOCUTENbHAA aTOMHAA Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAs Macca.

MaccoBas J0JIs1 XUMHYCCKOI'O 3JICMCHTA
B COCAUHCHHMU.

pearupyrommx 1 o0pa3yromnmxcs
BEIIIECTB).

CoctaBnsTh (OpMyJITbI OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTU U OTIPEIEIATh
BaJICHTHOCTH 10 (hOpMYyJiaM BEIIECTB.

KonunuectBo BemecTBa. Monb. MossipHas
Macca. B3aumMocBsA3b KOJIMUECTBa, MaCChl
Y YUCJa CTPYKTYPHBIX €MHULL BEILIECTBA.
PacueTsl o ¢popmynamM XUMHUECKUX
COCIMHEHUM.

Pu3NYeCKne U XUMHYECKUE SABICHUS.

XUMHUYECKas peakius U €€ IPU3HaKHU.
3aKOH COXpaHEHHUsI MaCChl BEIIECTB.
XUMHYECKHUE YPABHECHUS.
Knaccudukaiys XuMHUUECKUX PEaKIIHA
(coenuHeHUs1, pa3noXKeHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKcnepumernm:

Jlemoncmpayuu:
dusnyeckre cBOMCTBa 00pa3IoB

HCOPraHU4YCCKUX BCIICCTB — MCTAJIJIOB
N HCMCTAJIJIOB.

OO6pa31ipl BEIIEeCTB KOTUIECTBOM 1 MOJIb.
dusnyeckue sBieHus (TIaBIeHNE

PaccraBnare kK03 (ULIHEHTHI B
YPaBHEHUSIX XUMHYECKUX PEaKIIHil.
HaOGmrogate U OnmchIBaTh OOBEKTHI
IIpU MPOBEJICHUM JCMOHCTpAIlUi H
71a60paTOPHBIX OTBITOB.

[IpoBoauTh BBIYMCICHUS MO (OpMyJIaM
XUMHUYECKUX COEJUHEHUHN U YPaBHEHUAM
XUMHAYECKUX PEAKLIAMN.

[IpuMeHSTh €CTeCTBEHHO- HAyUHBIC
METO/Ibl TTO3HAHUS (B TOM YHCIIE
HaOJI0ICHIE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIC OTICpaIliN
MBICJIATEITLHOMN eI TeTbHOCTH
(cpaBHEHHME, KiTacCU(pUKAIINS)
BricTpanBath pa3BepHyThIC TUCHMEHHBIE

Y YCTHBIE OTBETHI C ONIOPOM HA
uH(pOpMaIIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
UCITI0JI30BaTh U3Y4YECHHBIN
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BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa | MOHATUHHBIN ammapaTr Kypca XUMHUH
B CTYTIKE, KUTICHUE U KOHJCHCAITUS
BO/IbI).

XHWMHUYCCKHE SIBJICHUS (TOPCHHUE CBCYH,
IPOKaJIMBAaHUE MEITHOW TTPOBOJIOKH,
B3aMMO/JICHCTBUE COIBI HIIU Mea C
COJISSHOM KUCJIOTOM).

HaGmroienre npu3HakoB MPOTEKAHUS

XUMHUYECKUX peaKInil (pas3iokeHune
caxapa, B3aMMOJICHCTBHUE CEPHOU
KHUCIIOTBI C XJIOPUJIOM Oapusi, OJIy4eHHEe
U paznoxxeHue ruapokcuaa meau (1)
IIpU HArpeBaHWH, B3aUMOJICHCTBHE
xezesa ¢ pactBopoM conu meau (11).
OMBIThI, WTIOCTPUPYIOLINE 3aKOH
COXPaHEHUsI MacCHhl.

JlabopamopHvle onvimol:

CoznaHue Mozeeld MOJIeKyJI
(IIapocTepKHEBBIX).

Onucanne  QU3MYECKUX  CBOICTB
00pa3IloB HEOPTaHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB.

HaGmonenne ¢puzndeckux (TiaBiaeHue
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BOCKa, TasiHUE JIbJ]a) U XUMUYECKHUX
(ropeHue cBeud, MPOKAITMBAHUE MEIHON
IIPOBOJIOKH) SIBJICHUH.

HabGmronenue u onucanue npu3HaKoB
MPOTEKAaHUsI XHUMHUYECKHX PEaKIUil
Pa3HBIX TUIIOB.

Buviuucnenusn: oTHocuTEIbHOMN
MOJIEKYJISIPHOM MacChl BEIIECTB,
MOJISIPHOM MaccChl, MacChl BEIIECTB,
Macchl M KOJIMYECTBA BEUIECTBA;
MacCOBOM JIOJIM XUMUYECKOTO 3JIEMEHTA
1o ¢popmyJie COeTUMHEHHUS;

10 YPAaBHEHUAM XUMHUUYECKHUX
pPEaKIMi: KOJINMYECTBA, MACCHI
BEIIIECTBA MO U3BECTHOMY
KOJINYECTBY, MACCE PEAr€HTOB WU
MPOAYKTOB peaKIuu

Hroro no pazneny 20
Ba:kHeiilue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB
2.1 | Bo3oyx. Kucnopon. 6 Bo3ayx — cmech razos. CocTtaB Bo3ayxa. | Mcmosib30BaTh XUMHUYECKYIO CUMBOJIUKY
[Mousarue Kucnopoxa — anemMeHT u npocroe JUTsl COCTaBJIeHUs (POpMYJT BEIIECTB,
00 okcuaax BenlecTBo. HaxoxaeHnue kuciopona B MOJIEKYJISIPHBIX YPaBHEHUI
npupoze, Gu3ndeckue u XUMUIECKUe XUMHUYECKUX PEAKINil C ydacTHEM
cBOMcCTBa (peakuuu roperusi). OKCHUIblL. KUCJI0poJia. XapaKTepu30BaTh
[Tpumenenue kucmopozaa. CriocoOs (omuChIBaTH) COCTaB BO3AYyXa,
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MOJIYYEHHS KUCIIOPO/Ia B TaOOpaToOpuu U
MPOMBITINIEHHOCTH. KpyroBopoT
KHUCiopoJia B mpupojae. O30H —
ATOTPOITHAS MOAU(PUKAIINS KUCTOPOIa.
TemnoBoit 3dHEeKT XUMHIECKOH
peakiuy, TEPMOXUMUYECKHUE YPABHEHUS,
9K30- M 3HJIOTEPMHUYECKHUE PEAKIUU.
TormmBo: yroiab U MeTaH. 3arpsi3HEHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO

s dekra, pazpyiieHrne 030HOBOTO CIIOS.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
KadecTBeHHOE OnpeiesICHUE COIePIKAHUS

KHCJIOPO/Ia B BO3AyXE
[Mony4yenue, cobupanue, pacrio3HaBaHUE

(bu3NYecKre ¥ XUMHUIECKHE CBOMCTBA
KHUCJIOPO/Ia, CIIOCOOBI €T0 MOTYUYeHHUs,
MPUMEHEHUE U 3HAYCHUE B MPUPOJIC U
KU3HU YelioBeka. CpaBHUBAThH PEAKIINH
TOPEHUS ¥ MEJICHHOTO OKUCJICHHUS.
OOBSICHATH CYIITHOCTH KOJIOTHUCCKUX
po0OJIeM, CBSI3aHHBIX C 3arpsS3HCHHEM
BO3/TyXa.

CrnenoBath npaBuiaM 0€30MaCHOM
paboTHI B J1a0OpaTOpPUH TIPHU
HCIOJIb30BAHUN XUMHUYECKOI

MOCY/IbI B 000PYIOBAaHMUS, & TAKKE
mpaBuiIaM OOpalieHus ¢

TOPIOYNMH BEIIIECTBAMH.

HJ'IaHI/IPOBaTI) N OCYHICCTBJIIATDH

Y U3YYEHHE CBOMCTB KUCIOPOAA.
HaGmronenne B3auMoIeiiCTBYS BEILIECTB
C KACJIOPOJIOM U YCIOBUS
BO3HUKHOBEHUS U IPEKPAILIECHUS TOPEHUS
(moxapa).

JlabopamopHuiti onvim:

O3HakomiieHHEe ¢ 00pa3iamMu OKCUIOB U
OTIMCAHUE UX CBOMCTB.

lIpakmuueckas paboma: Ne 3.

Ha TIPAKTUKE XUMUYECKHE
OKCIIEPUMEHTHI, IIPOBOJANTH HAOIOICHNS,
JIeNIaTh BBIBOJIBI 10 pe3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUU
71a60paTOPHBIX OMBITOB U MPAKTUYECKOMN
paboTHL.

BbIYucisTh KOJIMYECTBO BEIIECTBA, 00bEM
rasa no ¢gopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe B
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[Tonyyenue u cobupanue
KHCJIOPOJia, U3yUEHHUE €T0
CBOWCTB.

Buviyucnenus: MOJIEKyISIpHON MAaCChI
KHCJIOPOJIa U 030HA HA OCHOBaHUU
ATOMHOM MacChl XUMHUYECKOI'O
DJIEMEHTA; KOJIUYSCTBA, MAaCChI
BEILIECTBA 1O YPABHEHUSIM
XUMUYECKUX PEaKITui

rpymnrne.
BricTpauBaTh pa3BepHyTbIC IUCbMEHHBIE

Y YCTHBIE OTBETHI C OIIOPOM Ha
uHbOpMAIINIO U3 yUeOHUKA |
CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO
HCII0JIB30BATh U3y4YEHHBIN
NOHSTUIHBIN aImapaT Kypca XUuMUU

2.2

Bonopoxn. Ilonsatue
0 KHCJIOTaxX M COJIAX

Bonopox — aiiemeHT 1 npocroe
BelecTBo. Haxoxkaenne Bonopona B
npupoze, PU3nyecKue u XUMU4YECKUe
CBOICTBA, NPUMEHEHHE, CITOCOObI
nosyuyeHust. Kucnotsl u conu.
MoutsapHbIil 00beM ra3oB. Pacuersl 1o
XUMHUYECKUM YPABHEHUSIM.
Xumuueckuit sIkcnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue

PackppiBaTh cMBICIT U3y4aeMBbIX TTIOHATHN
Y IPUMEHSITh 3TU NOHSATUS PU ONUCAHUU
CBOMCTB BEUIECTB U UX MPEBPAILCHUI.
XapaxkTepusoBaTh (OMHUCHIBATH)
bu3HYecKre 1 XUMUYECKHE CBOWCTBA
BOJIOPO/Ia, CIOCOOBI €ro MOJy4eHHUS,
MIPUMEHEHHUE.

Cobupathb npudop AJIs MOITydSHUS
BOJIOpOJA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY

Y Pacro3HaBaHUE BOJOPO/IA.
B3aumonerictBue BOAOpOIa C OKCHAOM

menu (II).
JlabopamopHnuiii onvim:

B3auMoieiicTBre KUCIIOT ¢ METAJUIAMHU.

JUISE  cOCTaBlieHHus (OpMyJI BEIIecTB,
MOJICKYJISIPHBIX YPABHEHHH XUMHYECKHUX
BOIOPO/IA.
BBIYUCIISITE MOJIIPHYIO MacCy BEIIECTB;
KOJWYECTBO BEIISCTBA, OOBEM Trasa,

peakiuui ¢ y4acTHEM
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llpakmuueckas paboma:
Ne 4. Tlony4yenue u cobupanue Bo10poa,

W3YUYEHHE €T0 CBOMCTB.

Boruucnenus: oobemMa, KoJIM4ecTBa
BEIIIECTBA I'a3a IO €r0 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA WU 00BEMY;
00BEMOB T'a30B 110 YPaBHEHHUIO PEAKIIHH
Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILICHUH Ta30B

Maccy BEIIeCTBa.

[IpoBOIUTE pacdeThl IO YpaBHEHUSIM
XUMHUYECKUX PEaKINil: KOJTMYeCTBa,
o0beMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKIIHH.

CrnenoBath nmpaBuiiaM 0€301aCHOM
paboThI B 1abopaTtopuu

MCITIOJIb30BAHUU XUMHUYECKOU MOCYAbl |
00opyToBaHMs, a TAK)KE IMPaBUIaM
oOpalieHus C TOPIOYNMH BEIIECTBAMU

B OBITY.

[1nanupoBaTh U OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
MIPOBOAUTHL HAOIIOJICHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOI paboTe B
rpynmne

23

Bona.
PactBOpBHI.
ITousarue 06
OCHOBaHHUSIX

duznueckue cBoicTBa BoAbl. Boga kak
pacTBOpUTEb. XUMUYECKHE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICT U3y4aeMbIX MOHITHUM
Y IIPUMEHSTH 3TU NOHATHUSA IIPUA ONMCAHUHN
CBOMCTB BELIECTB U UX ITPEBPAILLECHUN.

OcHoBaHUA.

PacTtBopsl. Pone pacTBOpOB B pupoie

XapakTepru3oBaTh PU3NUECKHUE U
XUMHUYECKHE CBOMCTBA BOBI, €€ POJIbh
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U B )KU3HU 4esioBeka. KpyroBopot Boibl
B MIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BoJA. OXpaHa ¥ OYUCTKA TPUPOTHBIX
BoJ. HacellieHHbIe ¥ HEHACKIIIIEHHbIE
pacTBOpbl. PacTBOPUMOCTD BEIIECTB B
Bojie. MaccoBas J10J1sl BElllecTBa B
pacTtBope.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEIIECTB C pa3InyHON
pPacTBOPUMOCTBIO.
B3aumopelictBue BOABI C METAIAaMHU
(HaTpHWeM U KaJIbIIUEM ).

HccenenoBanne pacTBOPOB KHCIOT H
1IEJI0YEH C MMOMOILBIO UHANKATOPOB.

JlabopamopHvle onvimoi
UccnenoBanue ocobeHHOCTEN
pacTBOpPEHHUSI BEUIECTB C PA3IMUYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHue pacTBOPOB  C
ONPEACICHHOW MAacCOBOW J0JeH
PacTBOPEHHOTO BEILIECTBA.
lIpaxmuueckas paboma

No 5. TlpuroroBieHne pacTBOPOB

KaK PacTBOPUTENS B IPUPOTHBIX
nporeccax.

CocTaBisATh ypaBHCHUS XUMHYECKUX
pEaKIU C y4aCTHEM BOJIBI.

OOBSICHATH CYIIHOCTD IKOJIOTHICCKUX
po0JIeM, CBI3aHHBIX C 3arpsS3HECHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OUYUCTKH
BOJIbI OT MPUMeECE, MEPHI TTO OXPAHE BOJT
OT 3arpsi3HEHHUS.

[InanupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKHUE SKCTICPUMEHTHI,
MIPOBOJIUTH HAOJIOICHHUS, JIeTIaTh
BBIBOJIBI TI0 PE3yiIbTaTaM dKCIIEPUMEHTA
MIPY MIPOBEJICHUH JTa0OPATOPHBIX OMBITOB
U TIPAKTUIECKON pabOTHI.

CrnenoBath npaBuiiaM 0€30MaCHOMN
paboTHI B 1TaGOpaTOpPUHU MPHU
MCIOJIb30BAaHUU XUMHUYECKOU MOCYAbl U
000opy10BaHUSI.

[IpoBOIUTH BBIYKCIICHUS C IPUMEHEHUEM
MOHATHUSL «MAaccoBasi JIOJIS BEIIECTBA B
pacTBOpe».

BricTpanBaTh pa3BepHyTHIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU
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C OIPEICJIEHHON MAaCCOBOM JOJIEU

pPacTBOPEHHOT'O BEIIECTBA.

Buviuucnenus: ¢ ucnonp3oBaHUEM
TIOHSATHS «MaccoBas JI0JIs BEIIECTBA B
pacTBope»

Ha nHQOpMAIUIO U3 yueOHUKA U
CIPABOYHBIX MATEPUAJIOB, IPAMOTHO
UCITI0JIb30BaTh U3Y4YCHHBIN
MIOHATUWHBIN anmnapar Kypca XUMUU

2.4

OCHOBHBIE KJIaCCHhI
HEOPTaHUYECKUX

COEeIMHEHUN

11

Knaccudukanus HeopraHnyeckux
coenuHenuid. Oxcuanl. Knaccudukamms
OKCHJIOB: cOJe00pa3yolue

(OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE)

U HecoJieo0pasyrolue.

Howmenknarypa okcnioB. @uzndeckue u
XMMHUYECKUE CBOMCTBA OKCHUJIOB.
[Tony4yeHne OKCHUIOB.

OcnoBanus. Knaccudukanusi ocHOBaHUI:
LIEJI04YU U HEPACTBOPUMBIE OCHOBAHUSIL.
Howmenkiiarypa ocHoBanuil. Pusnyeckue
Y XMMHYECKUE CBOMCTBA OCHOBAHUM.
[TosryueHue OCHOBaHUM.

Kucnotsl. Knaccudukarys Kucior.
Howmenkiarypa kucior. @usnueckue

U XUMHYECKHE CBOMCTBA KUCJIOT. Py
aktuBHOCTH MetaiuioB H.H. bekerosa.
[Tony4yeHne KUCIOT.

COJIEH.

Comu. Homenknatypa

Knaccuduumposate nyuaemoie
BEIIECTBA IO COCTAaBY M CBOKMCTBAM.
CocTaBnsaThk (HOpMyJIbl OKCHJIOB,
KHCJIOT, OCHOBaHUM, COJIEN U HA3bIBaTh
UX 0 MEXIYHApOAHOU HOMEHKIIATYPE.
IIporao3upoBarth CBOMCTBA BELIECTB Ha
OCHOBE OOIIMX XUMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII BELIECTB, K
KOTOPBIM OHH OTHOCSTCS.

CocTaBisiTh MOJIEKYJIIPHBIE

YPABHEHHUSI pEaKIUK,
WJUTKOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA U CIIOCOOBI OTYyUEHUS
BEIIECTB M3YYEHHBIX KJIACCOB/TpyMIL, a
TaKXXe NOATBEPKAAKOIIUX
T€HETUYECKYI0 B3aUMOCBSI3b MEXKIY
HUMU. [IpOn3BOIUTE BHIYUCIICHUS 110
YPABHEHUSIM XUMUYECKUX PEAKIIHIA.
IInaHupoBaTh U OCYIIECTBIATh Ha
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duznyeckre 1 XMMUYECKUE CBOMCTBA
cosent. [lonyuenue cosnen.

['eHeTnyeckass CBsI3b MEXIY Kiaccamu
HEOPTraHUYECKUX COEIUHEHUM.

[IPAKTUKE XUMUYECKUE

AKCIEPUMEHTHI, IPOBOJIUTHh HAOIIOACHUS,
JIeJ1aTh BBIBOJBI 110 pE3yJIbTaTaM
JKCIIEpPUMEHTA IPHU NPOBEICHUN

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OOpa31bl HeOpraHMYECKHUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnBITHI, WTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA  KJIACCOB  HEOPraHUYECKUX
BEILIECTB.

JlabopamopHvle onvimoi

Omnpenenenue pacTBOPOB KUCIOT U
LIEJI0YEH € TOMOLIBI0 HHANKATOPOB.
N3ydyeHne B3auMOJIECUCTBUS KUCIIOT C
METaJUIAMU, PEAKLIUN HEUTPAIIA3ALINH.
B3anmopernicTBue pacTBOpa CEpHON
KUCIOTHI ¢ okcuaoMm meau (II).
[Tony4yeHrne HEPaCTBOPUMBIX OCHOBAHHM.
BeITecHEHNE OTHOTO METauIa IPyTUM
W3 pacTBOpa COJIH.

IIpakmuueckas paboma

Ne 6. Pemienue skciepuMeHTaIbHBIX
3a/1a4 1o teMe «BaxkHenmme Kiacchl

71a00pPaTOPHBIX ONBITOB U MPAKTUYECKHUX
pabor.

CrenoBath npaBuiIam

0e3omacHoOi paboThI B

nabopaTopuu TpH

MCIOJIb30BAaHUU XUMHUYECKOM

MOCYJ1bl U 000PYI0BaHUSI.

BricTpanBaTh pa3BepHyThIe TUCEMEHHbIE
M YCTHBIE OTBETHI C ONIOPON Ha
uH(dOpMAIUIO U3 YyYeOHUKa U
CIPABOYHBIX MATEPUAJIOB, TPAMOTHO
UCIOJIb30BaTh U3yYCHHBIN

MOHATUMHBIN anmapar Kypca XuMHHU
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HEOPraHUYECKHUX COCIMHEHUIN).

Buviuucnenus: mo ypaBHeHHUSIM
XUMUYCCKOHN peaKIuu: KOJIMIeCTBa
BeIeCcTBa, 00beMa, MacChl 110
W3BECTHOMY KOJMYECTBY BEIECTBA,
00beMy, Macce peareHTOB WJIu
IIPOJIYKTOB PEAKIIUU

Hroro no pazneny: 30

Iepunonnuecknii 3axoH u Ilepnoanyeckasi cucrema xumnueckux 31eMeHToB JI. U. MenneneeBa. CTpoenne aToMOB.
Xumnueckas cBsi3b. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIMHU

3.1 | Ilepnognuecknii 7 [IepBbie MONBITKY KJaccU(DUKATUU PackpbIBaTh CMBICI IEPUOAUYECKOTO

3aKOH | XUMHYECKUX dJIeMeHTOB. [IoHsTHE O 3aKOHA.

Iepnoauyeckas Ipynmax CXOAHBIX 3JICMCHTOB OnuceIBaTh CTPOSHUE TAOJIUIIBI

cucTema (IIeTOYHBIC U [IETOYHO3EMEIIbHBIC «Ilepuoanyeckas cucTeMa XMMHUYECKUX

XUMHYECKUX METaJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). snementos JI. V. Menneneenay.

anemenros JI. 1. DyeMenThbI, KOTOphIe 00pa3yioT MoienMpoBaTh CTPOEHHE aTOMA,

Menneneesa. aM(pOTEpHbIC OKCHIIBI U THAPOKCHJIBL. SHEPreTHYECKUX YPOBHEHN U TOypOBHEN

Crpoenue aToma Ilepnomuaeckuii 3aKoH. TIPH TIOMOII PUCYHKOB, YJICKTPOHHBIX
[Teproauueckasi cuCTeMa XUMHUYECKUX KOH(HTYPATHiT H HTCKTPOHHO-
3JICMEHTOB

rpaduueckux Gopmyi. [losicHATh

J.N. MenneneeBa. KopoTkonepuoanas u DU3HIECKHIT CMBICI OPAIKOBOTO

JUTMHHOTIEPUOIHAS. POPMBI

y HOMEpa, HOMEPOB MEPUOJIa U TPYIIIIBI
[lepuoanyeckoi CUCTEMbI XUMUUECKUX

QJICMCHTA.

sanemeHToB [[.1. Menneneera. [lepruobl XapaKTepH30BATH XHMHUECKUE

Y rpynnbl. PU3HYECKUN CMBICI
AJIEMEHTHI IIEPBBIX TPEX IIEPUOOB,
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MOPSIIKOBOI'O HOMEPA, HOMEPOB Mepruoia
U TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX
anep. N3oronsl. DnekTpoHsl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK ATOMOB MEPBBIX
20 XMMHUYECKUX DJIEMEHTOB
[Teprnoarueckoi CUCTEMBI

JLU.

XUMHUYCCKOI'O 3JIEMCHTA

MenpneneeBa.  XapakTepuCTUKa

0 €ro mnonoxeuutro B llepumonmueckon
cucteme .M. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUSI pajinyca

KaJIMM, KaJblIMM U UX COCJTUHEHUS T10

nosnoxkennto B [lepuoanueckoit cucreme

JI.1. Menneneena.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTU B
W3MEHCHHMHU CBOMCTB XMMHYCCKHX
AJIEMEHTOB (M3MEHEHHE PAJINYCOB
aTOMOB, JICKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCAMHEHUN B
npejenax MajiblX IEPUOJIOB U IIIaBHBIX
MOATPYIII C YYETOM CTPOSHUSI X
aTOMOB;

aTOMOB XMMHNYCCKHUX 3JICMCHTOB,

u [lepronnyeckoil CUCTEMBI
XUMUYECKUX JIEMEHTOB JJIS

MeHnneneeB — ydeHblld U
rpakaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
BzaumopernicTBue ruipokcuia

METAJUTMYECKUX U HEMETAINIMUECKUX
CBOWMCTB 1O TpynIiaM U MepruojiaM.
3nauenue [lepuognyeckoro 3akoHa

pa3BuUTHs HaAyKd U npaktuku. J[.M.

Y4yacTBOBaTh B COBMECTHOM

paboTre B mape Wiu rpyIie.
BricTpanBaTh pa3BepHYTbHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uH(OPMAIHIO U3
y4ueOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MaTepHera
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MHKA C PacTBOPaMH KUCJIOT U
nienouerd. MoaenupoBanue
CTPOEHHUS MOJIEKYJI IPU HOMOLIU
PUCYHKOB, MOJIEJIEH, JIIEKTPOHHBIX
U CTPYKTYPHBIX (OpMYII.

Tabmuna «lleprognueckas
CUCTEMa XMMHYECKHUX HJIEMEHTOB
.. MennaeneeBay.
Jlabopamopnwie onvimul

O3HaKoMIIeHHE C oOpazuamu
METaJIJI0B M HEMETAJIJIOB
XUMHYECKast CBS3b. 8 Xumunueckas cBs3b. KoBaneHnTHas PackpbiBaTh CMBICT HM3y4YaeMbIX
OKHCIIUTENFHOBOCCTAaHOBUTEILHBI (moJyispHas ¥ HEMOJIIPHAsI) CBS3b. TTOHSITHIA. Omnpenensrsb BUJI
€ peaknuun OJIEKTPOOTPHLIATEIBHOCTD XUMHYECKOM CBSI3M B COEAMHEHNU.
XUMHYECKHX dJIEMEHTOB. MonHas Mo/enHpoBAaTh CTpOCHHE
cBs13b. CTEIEHh OKUCIICHUS. MOJIEKY T npyd  IOMOLIM
OxucmurenbHo- PUCYHKOB, Mozeneii,
BOCCTAHOBHUTCIBLHBIC PCAKLHH. | 5 eKTPOHHBIX U CTPYKTYPHBIX
[Ipoueccer dbopmy.
OKHCJICHUS H BOCCTAHOBJICHUS. Hcnonp30BaTh XUMUYECKYIO CUMBOJIHKY
OKUCIIUTENIN ¥ BOCCTAaHOBHTEIIH. JUTSL COCTaBJICHUS (POPMYJI BEIIECTB,
XUMHUYECKHUM SKCIIEPUMEHT: U3yUeHHE AJIEKTPOHHOTO OajaHca peakiui.
00pa3IioB BEIIECTB METAUIOB U OnpenensaTh CTENEeHb OKUCICHUS aTOMOB
HEMETAJIJIOB, B3aNMOACHCTBIE XUMHUYECKUX 3JIEMEHTOB IO OpMyJIaM U

31




denepanpHas pabouas nporpamma | Xumus. 8—9 kinaccsl (0a30BbIi ypOBEHb)

TUAPOKCHUA IIUHKA C paCTBOPAMHU
KHCJIOT U IIEJI0YEH, TPOBECHUE
OMBITOB, WJTIOCTPUPYIOMIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NIOKEHUS, COSTUHEHHUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNbIThI, WITIOCTPUPYIOIINE IPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOkKEHHUSI, COETUHEHUS)

COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCJIMHCHMI MO CTEIICHU OKHUCICHUS
aTOMOB XMMHUUYECKUX DJIEMEHTOB.
OnpenensiTe OKUCIUTENb U
BOCCTaHOBUTEIb. PaccTaBisaTh
KOA(PULIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIX
PEaAKIUI METOJIOM AJICKTPOHHOTO
Oajanca.

HabGmronaTh XMMHYECKHE ONBITHI 110
IJIaHy, aHAJIM3UPOBATh U JIeTaTh
BBIBOJIBI.

HUcnonws3oBate UKT g co3manms
MOJIEJIEN, TTIOJATOTOBKY MTPE3EHTALINH,
JIOKJIAJIOB MO TEME.

BricTpauBaTh pa3BepHyTbIC IUCbMEHHBIE

Y YCTHBIE OTBETHI C ONIOPOM HA
uH(OpMaIIMIO U3 yueOHUKA U IPYTUX
MCTOYHHKOB, B TOM 4mcie IHTepHeTa

Hroro no pazaeny 15
PesepBHOE Bpems 3
OBLIEE YNCJIO YACOB 68

[10 [TIPOI'PAMME
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HEPEYEHDb (KOAUP®PUKATOP) PACITPEAEJIEHHBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O XUMHUHN

B denepanbHbIX M peruoHANBHBIX MPOIEAYpax OIEHKHM KauecTBa 0O0pa3oBaHUs

UCIIOJIB3yETCsl TepeueHb (KOAU(PHUKATOpP) paclpeesieHHbIX MO Kiaccam MPOBEPSIEMbIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl

OCHOBHOI'O O6HICFO O6p2130BaHI/IH " 3JICMCHTOB COACPKAHUA 110 XUMHUHU.

8 KJIACC IIpoBepsiemble TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHUS OCHOBHOI
o0pa3oBaTeJbHOI MPOrPaMMBbI

Kon
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsiembie IpeAMETHBIC PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1

[To Teme: «IlepBoHaYanbHBIE XUMUYECKUE TTOHITHS

1.1

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHWYECKHUX [MOHATHI: aTOM,
MOJIEKYJIa, XHMHYECKHI 3JEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAS AaTOMHAasi M MOJIEKYJISIpHasE Macca, KOJHWYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi J0JisI XUMHYECKOIO
dJIEMEHTa B COEJMHEHHH, MOJISIPHBIM O0OBEM, XMMHUYECKasl peakius,
KiaccuuKanus — peaklMil:  peakiuu  COSAMHEHUSs,  peakKluu
Pa3NOKEHMsI, PEaKIMK 3aMeIIeHUs, peakIuu OoOMeHa, HK30- H
SHIOTEPMUYECKHE PEaKINH, TEIIOBOM A(PEeKT peakiuu, pacTBop,
MaccoBas J0Jis BeliecTBa (IIpoIieHTHAsE KOHIIEHTpAIUs) B pacTBOpe

1.2

HWIUIIOCTPHUPOBATh B3aWUMOCBA3bL OCHOBHBLIX XHMHYCCKHX MIOHATUN M
IMPUMCHATH 3TH IIOHATUS ITPHU OITMCAHUHU BCIICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

UCTIOJb30BaTh XMMHUYECKYI0 CHMBOJUKY JUIS COCTaBICHHS (HOpMyI
BEILIECTB U YPABHEHUN XUMHUYECKUX pPEaKIUN

1.4

pacKpbIiBaTh CMBICII 3aKOHOB COXPAaHEHUSI MacChl  BEILECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YYE€HUs, 3aKOHa
ABoraapo

1.5

OIIPCACIIATE BAJICHTHOCTD aTOMOB OJICMCHTOB B
6I/IHapHBIX COCIMHCHUAX
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1.6

KJIaCCU(PUIMPOBATh XUMUYECKHE PEAKIUH (110 YHMCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 1O TETIIOBOMY 3(PPeKTy)

1.7

BBIMHUCJIATH OTHOCHUTCIIbHYO MOJICKYJIIDHYIO U MOJISIPHYIO MAaCChI
BCIICCTB

1.8

BBIYHUCIIATH MaCCOBYIO JOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 popMyJie
COCJIMHCHUS,

1.9

BBIYUCJIATh MAaCCOBYIO JOJIO BCIICCTBA B PaCTBOPC

1.10

IPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/bI IO3HAHMS — HAOMIIOACHHE,
U3MEpEHUe, MOJIETMPOBAHKE, SKCIIEPUMEHT (PeasIbHbI U MBICIICHHBIH)

[To Teme: «BaxHeimme mpeIcTaBUTENI HEOPTAHUYECKUX BEIIECTB)

2.1

PAaCKpPBIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX TMOHSITUI: OKCHJI, KHMCJIOTA,
OCHOBAaHUE, COJIb

2.2

ONPEAEIATh INPHUHAJIEKHOCTh BEIIECTB K ONPEACIIEHHOMY KIIACCy
COEIMHEHHUI 1o hopMyam

2.3

KJIacCU(UITMPOBATH HEOPTAHUIECKUE BEIIECTBA

2.4

XapaKTepHu30BaTh (ONUCHIBaTh) OOIIME XHWMHYECKHE CBOMCTBA
BELIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKJas ONUCAHHUE MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX pPEeaKLIUn

2.5

IMPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOKHOCTH IIPOTCKAHHUA XHUMHYCCKHX
npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeIOBaTh MpaBWJIaM TOJB30BAaHUS XHMHUYECKOW TOCYyIOH W
7a00paTOPHBIM 00OPYIOBAaHMEM, a TAKXKE TMpaBHIIaM OOpaIeHUusi C
BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIHUSIMH IO BBHITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB 1O TOJYYCHHUIO U COOMPAHHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OIPEICICHHOM MacCOBOM JOJIEH PacTBOPEHHOTO
BEIIECTBA, TUTAHUPOBATH U TTPOBOUTH XUMHUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHHWIO PACTBOPOB IIENIOYEed H KHUCIOT C TOMOIIBIO
WHINKATOPOB (JTakMyc, peHondTanenH, METHIOPAHX U IPYTHUE)

2.7

IMPOBOJUTD PACUCTHI 110 YPABHCHUIO XUMHYECKOM peaKuunun

[To Tteme: «llepmommueckuii 3akoH u Ilepumogmueckas cucrema
xumuueckux saeMmeHToB .M. MengeneeBa. CTpoeHHE aTOMOB.
Xumnyeckast CBA3b. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUN
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3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSATHW: SIAPO aroMma,
AJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, pagruyc aToma,

XAMUYECKasi CBSA3b, MOJISIPHAST W HEMOJISIpHAs KOBAJICHTHAs CBA3b,
3JIEKTPOOTPUILIATEILHOCTh, HOHHAA CBSI3b, HMOH, KAaTHOH, AaHHWOH,
CTEIIEHb OKMCIICHUS

3.2

KJ'IaCCI/I(i)I/IIH/IpOBaTB XUMHWYCCKHUE 3JICMCHTHI

3.3

ONUCKHIBATh U XapaKTepu3oBaTh TabauuHyto dopmy Ilepuognyeckoi
CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh IOHATUSA «TJIaBHas
noarpymnmna (A-rpynma)» u «mobounas mnoxarpymma (b-rpymma)y,
«MaJTbIe» U «OOJBIITNEY TTePUOJIBI

3.4

packpeiBath cMbIch [lepuoaumueckoro 3akona /.M. Menpaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TIEPUOIMUECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX AJIEMEHTOB OT UX MOJI0KeHUA B [leproinueckoii cucreme

3.5

COOTHOCUTH OOO3HAUCHMS, KOTOpPbIE HMMEITCI B  TaOJIHIE
«Ilepunonnueckas cucrema XUMUYECKUX 3JIEMEHTOB
J.1. MengeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI
ATOMOB XMMHUYECKHUX AJIIEMEHTOB (COCTaB M 3apsij siapa, o0IIee YMCIIo
AJIEKTPOHOB U pachpeesiCHUE UX MO SJIEKTPOHHBIM CIIOSIM)

3.6

ONpCACIIATh CTCIICHDb OKHUCJICHHUA J3JICMCHTOB B 6I/IHapHBIX
COCOIMHCHUAX

3.7

OTpENENTh BUJ XUMUYECKOW CBSI3M (KOBAJIGHTHAs W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSIX

IIpoBepsiemMble 3JIEMEHTHI COEeP:KAHUS

Kon

IIpoBepsieMblii 3JIEMEHT COJEPIKAHUS

1

HCpBOHa‘IaHBHBIC XUMHUUYCCKHUE ITOHATHUA

1.1

IIpeamer xumuu. Posib XUMUUM B KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BeniecTBa. PU3NYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSTHUE
BEIIIECTB

1.2

[TonsiTue 0 MeTrodax MO3HAHWS B XWMHH. YHCTHIE BEMIECTBA U CMECH.
Cnioco0nlI pazjeneHust cMeceit

1.3

ATOMBI M MOJEKYJIBl. XHMHUYECKHE 3IEMEHTBl. CHUMBOJIBI XUMUYECKHUX
aneMeHToB. IIpocTele M ClOXHBIE BeHIECTBA. ATOMHO-MOJEKYJSIPHOE
y4eHUE

1.4

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB.

35



®enepanbHas padouas nporpamma | Xumus. 8—9 kiaccsl (0a30BbIi ypOBEHb)

3aKOH IIOCTOSIHCTBA COCTaBa BCIHICCTB. OTHocuTeNnbHAsg aTOMHAs Macca.
OTtHOCUTENbHAS MOJICKYJSIpHasA Macca. Macconas J0JI1  XHUMHYCCKOI'O
DJICMCHTA B COCAUMHCHHNUN

1.5

KomnuecTBo BemecTBa. Moiib. MossipHas macca. B3anmMocCBsI3b KOTMYECTBa,
Macchl U YMCJIa CTPYKTYPHBIX €IWHUII BeliecTBa. Pacuersl nmo dopmynam
XUMHYECKUX COCAUHECHUIN

1.6

Du3nYeCKne U XUMUYECKUE SBJICHUSA. XUMHAYECKAsl pEAKLMS U €€ IPU3HAKY.
3aKOH  COXpaHEHHsS  MacChl  BEIIECTB. XHUMHUYECKHE  ypaBHEHMS.
Knaccudukanus XuUMUYECKHMX peakiuil (COeAUHEHUS, Ppa3sIoKEeHUS,
3aMelIeHMsl, 0OMEeHa)

1.7

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TIOCYIOM, C
npaBuiaMu  paboThl B J1abopaTopud M TpHEeMaMu OOpallleHus C
7abopaTOpHBIM  000PY/IOBaHHWEM, W3yYCHHE U ONHUCaHWE (PU3NUECKUX
CBOMCTB 0Opa3IlOB HEOPTaHMYECKUX BEIIECTB, HaOI0JIeHHE (HU3UYECKUX
(nyaBiieHHEe BOCKA, TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUIIEHUE U
KOHJICHCAITUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH, TPOKATHUBAHUE METHON
IIPOBOJIOKH, B3aMMOJECICTBUE MeENa C KUCJIOTOM) sIBIICHUW, HAOMIOIEHUE U
OMHMCaHWE TMPU3HAKOB MPOTEKAHUS XHWMHUYECKHUX peaKlHil (pas3ioKeHue
caxapa, B3auMOJICUCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapus, pa3ioKeHHe
ruapokcnga meau (II) mpu HarpeBaHWH, B3aMMOJEWCTBHE JKeje3a C
pactBopom cosnt meau (II), m3ydenuwe crnocoOOB pazzesneHusi cMmeceil (c
MOMOIIbI0  MarHuta, (QUIbTpOBaHWE, BbIApUBAHUE, JAUCTHIUISAIUA,
xpomatorpadus), MPOBEJACHUE OYUCTKU MOBAPEHHOUN COJIM, HAOMIOACHUE U
ONHMCAHHWE PE3YJbTATOB MPOBEICHUS OINbITA, HWLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MacCChl, CO3/IJaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPIKHEBDIX )

Baxueiimue nmpeacTaBuTelIi HEOPraHMYeCKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — anemMeHT U mpocroe
BelecTBo. HaxoxaeHune kuciaopoaa B nmpupoie, GU3n4ecKkue 1 XUMHUIECKUe
cBoiicTBa (peakiuu ropenus). Oxkcuapl. [Ipumenenue kucnopoaa. CriocoObt
MOJIyYEHHUsI KUCTIOpoJia B J1aOOPaTOPUU M MPOMBIIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoje. O30H — aIoTponHast MOAU(PUKALIMS KUCIOPOIa

2.2

TeroBoit dh(PEeKT XUMUYIECKON pEeakIuu, TEPMOXUMUYECKUE YpPaBHEHUS,
DK30- U DHJIOTEPMUYECKUE PeakMU. TOIIMBO: YroJib U METaH. 3arpsi3HEHNE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 eKTa, pa3pyluieHue 030HOBOTO CIIOs

2.3

Bomopon — snemeHT M mpocTtoe BemiecTBOo. HaxoxaeHwe Boaopoja B
npupojie, PU3NUYECKUe W XMMHUYCCKHE CBOMCTBA, NMPUMEHCHHE, CIOCOOBI
nostyuenust. Kucnotsl u conu
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MOHHpHBIﬁ 00beM ra3oB. PacueTsl Mo XMMHYCCKUM YPaBHCHUAM

2.5

dusnyeckue CBOWCTBa BOJAbl. Boma kak pactBoputesib. PacTBOpBI.
HacpilieHHbIE M HEHACBHIIIEHHBIE PACTBOPHI. PacTBOpUMOCTH BEILIECTB B
BoJie. MaccoBas 710J1s BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJBI.

OcHoBanusi. Ponbs pacTBOpOB B MpUPOJIE U B )KU3HU yenoBeka. Kpyrosopor
BOJbl B MPHUPOAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa U OUYMCTKA
MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeauHennid. Oxcuanl. Kimaccudukamms
OKCHUJIOB: coJieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHBIE) H
HeconeoOpazyomue. Homenknatypa okcunoB. duznueckue

Y XMMUYECKUE CBOMCTBA OKCHIOB. [lonydueHne okcuaoB

2.7

OcHoBanusa. Krnaccudukanuss OCHOBaHMIA: WIENIOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. Du3nMuecKkMe W XHUMHUYECKHUE
CBOMCTBA OCHOBaHMM. [lonyueHune ocHOBaHUH

2.8

Kucnotsl. Knaccuduxkarus kucnor. Homenknarypa kuciaor. @uznyueckue u
XUMHUYECKHE CBOMCTBA KHCIOT. Psi aktuBHOCTH MeTaoB H.H. bekerosa.

ITony4yeHue KucioT

2.9

Conu. Homenknatypa coneil. @u3ndeckue 1 XUMUYECKHE CBOMCTBA COJICH.
[lonyuenue conen

2.10

['eneTnueckas cBs3b MCIKAY KiIaCCaMH HCOPIraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHUYECKUM DKCIEPUMEHT: KA4ECTBEHHOE ONPEAECICHUE COJEpPKaAHUSA
KHCJIOPOJIa B BO3IyXe, MOJIydeHHe, cOOMpaHue, paclio3HaBaHUE U U3YUEHHUE
CBOICTB KHCIIOpOia, HAOIIOIEHNE B3aUMOJICUCTBHS BEIIECTB C KUCIOPOIOM
M YCIOBHMS BO3HUKHOBEHMS M TMpEKpalleHusi ropeHus (moxkapa),
O3HaKOMJICHHE ¢ 00pa3IiaMu OKCHUJIOB M ONMCAHKHE WX CBOMCTB, MOJy4YCHHE,
coOupaHue, paclo3HaBaHUE W HU3Yy4YCHHE CBOWMCTB Bojaopona (TOpeHue),
B3aUMOJIeHCcTBUE Bo1opoa ¢ okcuaoMm Meau (II) (BO3MOKHO UCTIOJIb30BaHKE
BHJIEOMATEPUAIIOB), HAOJIIOJeHHUE 00Pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
HCCIIeIOBAHUE OCOOCHHOCTEM pPACTBOPEHHS BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO, MIPUTOTOBIICHUE PACTBOPOB C OMPEAECICHHON MacCOBOM
JI0JIEM pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEHCTBUE BOJbI C MeTalllaMU
(HaTpueM W KayblleM) (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
OMpE/IeJICHUE PACTBOPOB KHCIOT M IIEJIOYEH C MOMOIIBI0 HUHAUKATOPOB,
UCCIIeIOBAaHUE 00pAa31l0B HEOPTAHMYECKUX BEIECTB PA3IMUYHBIX KJIACCOB,
HaOJII0JICHUE W3MEHEHUsI OKPAaCKHM HHJUKATOPOB B PACTBOpAaX KHUCIOT U
niesnoyei, nzydenue zanmoeiicteus okcuaa meau (II) ¢ pacrsopom cepHoit
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KHUCJIOTBI, KUCJIOT C MeETajUlaM{, pEakUWil HeWTpaau3auuy, MOJyYEHUe
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHUE OJHOTO METajla JAPYTUM U3
pacTBOpa COJIA, PEHICHHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 Teme « BaxkHeunmme
KJIACChl HEOPTAHUYECKHUX COEIUHEHUI

[lepuonuueckuii 3akoH U [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
..  MenneneeBa.  CtpoeHue  aromMoB.  XUMHYECKas  CBS3b.
OKUCIUTENHLHOBOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

[lepBbic MOMBITKHA KiIacCU(PUKAIMA XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
IPYIINax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMENbHBIC METAJLIHI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pazyloT aMmdoTepHbIe
OKCHU/IbI U TUAPOKCHUJIbI

3.2

ITepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMHUYECKUX DJIEMEHTOB
JH.U. Menneneea. KoporkomepuogHas W UIMHHONEPUOAHAS (OPMBI
ITepuonnueckont cucrembl xumuueckux diemMeHToB .M. Menneneesa.
ITepuronabl u rpynmnbl. @U3NUECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB
Mepuoaa U IPyIIbl S3JIEMEHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX sziep. MI30Tonbl. nekTpoHbl. CTpoeHue
ANEKTPOHHBIX O000JIOYEK aTOMOB TEpBBIX 20 XUMHUYECKHUX DJIECMEHTOB
ITepuonnueckonn  cucrembl .M.  MenneneeBa.  XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTa Mo ero moyiokeHuto B [lepuoanueckoii cucreme
JI.1. MennaeneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHMSI pajuyca aTOMOB XMUMHUUYECKHX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB MO TPyNIaM M IEPHOAAM.
3nauenne Ilepumonmueckoro 3akoHa U llepuogmyeckoil  cuUCTEMBI
XMMUYECKHUX JJIIEMEHTOB ISl Pa3BUTHs Hayku U nipakTuku. /.M. Mennenees
— YUYEHBIN U IpaKIaHUH

3.5

Xumudeckas cBs3b. KoBaneHTHas (monsipHass W HEMOJSpHAsi) CBS3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHas CBs3b

3.6

CreneHp OKHUCJICHUA. OKHUCIUTEIILHO-BOCCTAHOBUTEIILHBIC pc€aKuunu.
HpOHGCCBI OKHUCJICHHS U BOCCTaHOBJICHUS. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUI HKCIEPUMEHT: H3yYeHHE OO0pa3lOB BEIIECTB METAJIOB U
HEMETAJIOB, B3aMMOJEICTBYE TMAPOKCUIA IMHKA C PACTBOPAMM KHUCIOT U
LIeJIOYE,  NPOBEJEHUE  ONBITOB,  WJUIOCTPUPYIOIIUMX  IPHUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid  (rOpeHHe,  peakiuu
Pa3NI0KEHUsI, COCAMHEHUS)
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MEPEYEHD (KOJJUDPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUM K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
INPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

N 9JIEMEHTOB COAEPXKXAHUA 11O XUMHUHN

J1y1st mpoBeIeHUs OCHOBHOT'O TOCYIapCTBEHHOTO AK3aMeHa 1o xumuu (nanee — OI'D
0 XHWMHH) HCHOJIb3yeTCsl TepedeHb (KoauduKaTop) MPOBEPSEMBbIX TPEOOBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENBHON MPOTrpamMMbl OCHOBHOTO OOIIETO
00pa30BaHUS U DIIEMEHTOB COACPKAHHSL.

IIposepsiembie Ha OI'D o xumMuM TpeOGOBAHUSA K Pe3yaIbTATaAM OCBOCHMS
OCHOBHOI 00pa3oBaTe/ibHO MPOrpaMMbl OCHOBHOT'0 00111er0o 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM 6a30BOro
IIPOBEPAEMOrO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBI
TpeOOBaHUs OCHOBHOT0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC
1 [Ipencrasienue:
1.1 O TM03HAaBAEMOCTH SBJICHUW MPUPOAbI, NOHMMaHHWE OOBEKTHBHOMN

3HAYUMOCTH OCHOB XMMHYECKOM HayKd Kak 00JIacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOl KyJIbTypbl U MPAKTHUYECKOU
JESTEIbHOCTH 4YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOILECTBa;
IIOHUMAHHME MECTAa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2 O HAYYHBbIX MCTOJAAX IMO3HAHMA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKHUX MCTOHdaX HMCCICAOBAHHA BCIICCTB MW HU3YUYCHHA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC UCITI0JIb30BATbh MOJCIIN

JIIA OOBSICHCHUSA CTPOCHUS aTOMOB U MOJICKYIJI

1.3 o chepax npodeccuoHANTBHOUN AeATeTbHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHMSIX
XUMUYECKON HAyKH, YTO TMO3BOJIUT OOYYaIONMIUMCS PacCMaTpUBAThH
XUMHUIO KaK cpepy cBoeit Oyayiiei mpodecCHoHaIbHOM 1eITeIbHOCTH
U clieJlaTh OCO3HAHHBIA BHIOOP XMMHH KaK MPOGUILHOTO MpeaMera
IIPH TIEPEX0/Ie Ha YPOBEHb CPETHEr0 O0IIEro 00pa3oBaHUs

2 Bnagenune cucremMol XUMHYECKMX 3HAHUM WU YMEHUE IPUMEHSTH
CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOPasi BKJIFOYACT:

2.1 Ba)KHEHINIME XWMHYCCKHE TMOHATHS. XHUMHUUYCCKHU DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOAHAsA CMECh, OTHOCHUTEJIBHBIE ATOMHAs W MOJICKYJSPHAs
MAaCChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISAPHBINI
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00bEM, OKCHUJI, KHUCIIOTa, OCHOBAHUE, COJIb (CPEIIHSIs), XUMUYECKasI

peakuus, peakiUu COEIUHEHHMs, PEAKUUU Pa3JI0KEeHUs, PpEaKIuu
3aMeIleHHs], peaklu oOMeHa, TeroBOM »((dEeKT peakuuu, 3K30- U
SHJOTEPMUYECKHE PEAKIMH, PACTBOP, MACCOBAs A0S XUMHUYECKOTO
3JIEMEHTA B COEUHEHUH, MAacCOBAs 1011 U MPOLICHTHAS] KOHLIEHTpaLUs
BEIIIECTBA B pPacTBOpE, AAPO aTOMa, DJIEKTPOHHBIA CJIOW aroMma,
aTOMHasl OpOUTalIb, paJuyC aTOMa, BaJIEHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKasl  CBA3b, OJJIEKTPOOTPULATENBHOCTh, NOJSApHAs U
HENoJIApHasl KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, METAININYECKAsS CBS3b,
KpUCTA/NIMYECKasl pelieTka (aToMHasi, HWOHHAs, MeTaJuIMyecKas,
MOJIEKYJISIpHAsi), HOH, KaTUOH, aHUOH, DJIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPONIUTUYECKAs] JUCCOLMAINS, pPEaKIMH HOHHOTO OOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  OKUCIHUTEIb U
BOCCTAHOBHUTENIb, OKHCICHHUE W BOCCTAaHOBIICHHE, DJIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, OOpaThMMble W HEOOpaTHMBIE DPEaKIUH,
CKOpPOCTh XMMHYECKOM peakuuu, karaimsarop, IIJAK, xopposus
METaJIOB, CILUIABBI

2.2

OCHOBOIIOJIaraloIIMe 3aKOHbl XUMHUM: 3aKOH COXPAHEHHUS MaccChl,
nepuoanyeckuii 3akoH J[.MI. MenngeneeBa, 3aKOH TNOCTOSIHCTBA
COCTaBa, 3aKOH ABOTraapo

2.3

TEOPUHM  XUMHH:  aTOMHO-MOJEKYJSIpHas  Teopus, TEOpHs

3J'I€KTpOJ'IHTPI‘ICCKOI>i JUucconuanmnm

BJ'Ia,ZIeHI/IG OCHOBaMH XHUMMHYECKOU I'paMOTHOCTH, BKJIIO‘I&IOIIIGﬁI

3.1

yYMEHUE MPABUIILHO UCIIOIb30BaTh U3YUYEHHbIE BEIIECTBA U MATEPHUAIIBI
(B TOM uHcClle MHHEpalbHblE YIOOPEHHS, METAUIbl M CIUIABBHI,
OPOAYKTBI MEpepadbOTKU NPUPOIAHBIX HCTOYHHKOB YTIIEBOJOPOIOB
(yruis, mpupoIHOro rasa, HeTH) B OBITY, CEJIbCKOM XO3SIICTBE, Ha
IPOU3BOJICTBE U IOHMMAHNUE 3HAaYEHUS )KUPOB, OCIKOB, YTIIEBOJOB JUIs
OpraHu3Ma 4eJIOBEKa; YMEHUE MPOTHO3UPOBATh BIUSHUE BEIIECTB U
XUMUYECKUX IPOIECCOB HAa OPraHU3M YEJIOBEKAa M OKPYIKAIOIIYIO

OPUPOAHYIO CpEIy

3.2

YMEHHUE HWHTErPUPOBATH XMUMHUYECKHE 3HAHUS CO 3HAHUAMH APYTUX
y4€OHBIX MPEAMETOB

3.3

HaJIMYMe OMbITa pabOThI C Pa3IMUYHBIMH UCTOYHHKAMHU HMH(GOpMaLUu
N0 XuMUU (HaydyHas W HAy4HO-NOMYyJISIpHAs JIMTEpaTypa, CIOBApH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTUBHO OLICHUBATH I/IH(l)OpMaL[I/I}O O BCIICCTBAX, HX
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MMpCBpaIICHUAX U ITPAKTUICCKOM ITPUMCHCHUU 1 YMCHHUC

HCIT0JIB30BAaTh €€ IJIsI PCHICHHA y‘-Ie6HO—H03HaBaTeJ'IBHBIX 3agad

4 Bnagenue ocHoBaMM TMOHSTUWHOTO ammapara U CHUMBOJHAYECKOIO
SI3BIKA XUMHH JJISI COCTABJICHUS (POPMYJT HEOPTaHUYECKUX BEIIECTB,
YPaBHEHUHW  XMMHUYECKUX  PEAKIMKA; OCHOBAMU  XUMHYECKOU
HomeHkatypsl (IUPAC u TpuBuanbHOM)

5 YMeHue oOBSICHATH CBS3b MOJIOXKEHHs 3jieMeHTa B Ilepmoanueckoit
CUCTEME€ C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsaa  sjapa, oOlee 4Yucio
AJIEKTPOHOB), PaCIPEICIICHUEM JJIEKTPOHOB MO HHEPreTUUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX MEPUOJIOB, KAIHS U KaJbIIHs

6 [Ipencrasienune o nepuOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (paguyc aToma, AJIEKTPOOTPUIIATEIIBHOCTh), MPOCTHIX M
CJIOXKHBIX BEIIECTB OT TMOJIOKEHHUSI 3JIEMEHTOB B llepuoamueckoi
cucreMe (B MaJibIX MEPUOJIAX U ITIABHBIX MOJTPYIINAX ) U AIEKTPOHHOTO
CTPOEHHUS aTOMa

7 YMeHue kiaccupuiupoBaTh:

7.1 XUMUYECKHE AIIEeMEHThI

7.2 HEOpPraHMYECKUE BEIECTBA

7.3 XUMHYECKUE PEAKIIUH

8 VMeHHne OnpeeNsTh:

8.1 BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsij
HOHa

8.2 BHJI XUMHUYECKOMN CBSI3U U TUIT KPUCTALIUYECKONU CTPYKTYPHI B
COETMHEHUAX

8.3 XapakTep Cpebl B BOJIHBIX PaCTBOpaXxX BEMIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCIIUTENh U BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBA:

9.1 IPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOJ, Tpadut, ammas,
KpeMHui, a3or, ¢(ochop, cepa, XJIOp, HATPUN, KaJlUid, MarHui,
KaJIbIIUH, ATFOMUHUMN, KEJIe30)

9.2

CIOXHBIX BE€IICCTB, B TOM 4YHCIC HX BOIAHBIX PACTBOPOB (BO}la,
dMMHAK, XJIOpOBOOOPOd, CCPpOBOIOPOL, OKCHAbBI W THAPOKCHILI
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metaiioB I — ITA rpynm, amtomunust, meau (II), nuuka, xenesa (Il u
I11), oxcunst yraepoaa (1L u IV), kpemuus (1V), azora u pochopa (111 u
V), ceppt (IV u VI), cepHucras, cepHas, a30TUCTasi, a30THas,
dbocdopHas, yroiapHas, KpeMHHUEBasi KHUCJIOTa U UX COJIH)

9.3 IPOTHO3MPOBaTh M  XapaKTEPHU30BaTh CBOMCTBA  BEIIECTB B
3aBUCHMOCTH OT MX COCTaBa M CTPOEHMs, IPUMEHEHHE BEIECTB B
3aBHCHMOCTH OT MX CBOMCTB, BO3MOYHOCTb IIPOTEKAHHS XMMHIECKHX
IPEBPALICHHI B PA3IHYHBIX yCIOBUIX

10 VMeHHE COCTABIIATH MOJIEKYJ/ISPHBIE U MOHHBIE YPABHEHHS PEAKIHH, B
TOM YHCIIE:

10.1 peaxkiuii FOHHOrO OOMEHa

10.2 OKHCITMTEILHO-BOCCTAHOBUTENIBHBIX PEAKIIUI

10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIaCCOB
(Tpymm) HEOPraHUYECKUX BEIIECTB

10.4 IOATBEPKIAFOLINX TEHETHIECKYIO B3aUMOCBSA3b MEXKy HUMH

11 YMeHHE BHIYMCIATH (IPOBOIUTH PACUETHI):

11.1 OTHOCHMTEIEHYK0) MOJIEKYISPHYIO M MOISPHYIO MAacChl BEIIECTB,
MACCOBYIO JIOJII0 XUMHUUYECKOTO SJIEMEHTA B COEMHEHHUH

11.2 MacCOBYIO JIOJII0 BELIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BELIECTBA U €r0 MACCY, 00bEM Ta30B

11.4 0 ypaBHEHHSAM XMMHYECKMX PEAKUMHA M HAXOAUTh KOIMYECTBO
BEIIECTBA, 00HEM M MACCY PEAr€HTOB UIIH IPOLYKTOB PEAKLIUH

12 Bnajenue (3HaHUE OCHOB):

12.1 OCHOBHEIMM ~ METOJAMHM  HAyYyHOro IMO3HAHWS  (HAOIIOJEHHE,
M3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHNUE) IPH H3yYEHHUH BEILECTB U
XUMHUYECKUX SBJICHMI; yMeHHe c(HOpMyIHpOBaTh MNpOOIEMy U
IPEIJIOKUTE IIyTH €€ PELICHHUS

12.2 O0e3onacHoi pabOThl C XMMUYECKHUMHU BEIIECTBAMHU, XUMHUYECKOU
NOCY1I0M 1 1a00paTOpHBIM 000PY10BaHUEM

12.3

npaBuiIaMH 0€30MaCHOTO O0pAIllEHUs C BeIlIeCTBaMH, UCIIOJIb3yEeMbIMU
B ITOBCETHEBHOM KU3HHU, MTPABUJIAMU TTOBEJICHUS B LIETSAX COepeKEHUs
3710pOBbSl M OKPYKAaOWIEH MNPUPOJHOW Cpelbl, NOHMMAaHUE BpEaa
(omacHOCTH) BO3ACHCTBUS Ha >KHUBBIE OPraHU3MBI OMPEACIICHHBIX
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BEILIECTB, CIIOCOOOB YMEHBIIIEHUS W TPEAOTBPAIICHUS WX BPEIHOIO
BO3JEUCTBUS

13

Hanuuue IMPAKTUYCCKHUX HABBIKOB IINIAHUPOBAHUSA WM OCYIICCTBJICHHA
CICAYIOIHNX XUMHUYCCKHUX OKCIICPUMCHTOB:

13.1

HN3YyUCHUC U OITMCAHHC (I)I/I?)I/I‘lCCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC C
(l)I/ISI/I‘-ICCKI/IMI/I U XUMHWYCCKHUMMU ABJIICHUAMMU., OIIBITHI,

WIUTIOCTPUPYIOIINC ITPU3HAKH ITPOTCKAHUA XUMHYCCKUX peaKuHﬁ

13.2

U3ydeHre CrocoO0B pa3iesieH s cMeceil

13.3

NOJIyYEHHE KUCIIOPO/1a M U3yUYEHHE €0 CBOKCTB; IMOJYYEHUE BOIOPOIa
Y W3yYEHHE €ro CBOMCTB; MOJYYEHHUE YTJIIEKHCIIOrO ra3a U U3y4YeHUe
€ro CBOWCTB; II0JIyYEHHE aMMHAaKa U U3y4YEHUE €r0 CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU J10JIEU
PacTBOPEHHOIO BEILIECTBA

13.5

IpUMEHEHNe WHAUKATOPOB (TakMyca, METHIJIOpaHXka U
(denondranenna) Ay onpeneaeHus XxapakTepa cpeabl B pacTBOPax
KHUCJIOT U 1IeI04YeH

13.6

WCCIICIOBAHUE M OINHMCAaHHE CBOWCTB HEOPraHUYECKUX BEUIECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHUE B3AMMOJICUCTBUS KUCIOT C METAJIJIAMH,
OKCHUJIAMHA  METAJUIOB, PAaCTBOPUMBIMH ¥ HEPACTBOPHUMBIMH
OCHOBaHMSIMHU, COJISIMH; IIOJIYyYCHUE HEPACTBOPHUMBIX OCHOBAHUM;
BBITECCHEHHE OJHOTO METajla JPYrdM U3 PacTBOpa  COJIH;
ucciaeoBaHue aM(pOTEPHBIX CBOWCTB THUJPOKCHUJIOB ATIOMUHUSA U
IIMHKA

13.7

PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/la4d 110 TCMaM: «OCHOBHBIE KJIACCBI
HCOPraHNn4eCKHuX COGJ]PIH€HPII>1»; ((SJIGKTpOJ'II/ITI/ILICCKaH
AUCcConuanus «BaxHelnine HeMeTallIbl U UX COCIUHCHUA,

«Baykuennine MeTaIbl U UX COSTUHECHUS

13.8

XUMUYCCKHE  OKCICPUMCHTHI,  WUTFOCTPHPYIONIME  MPU3HAKU
MPOTEKAHUS PEAKIMi MOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIMH Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOpPAX HMOHBI: XJOPUI-, OPOMHI-,
wonua-, cyiedar-, docdar-, kapOOHAT-, CHJIMKAT-aHUOHBI,
THJIPOKCUJI-MOHBI, KATUOHBl aMMOHUS, MarHusi, KaJblUs, aJIOMUHHUS,
xenesa (2+) u xenesa (3+), meau (2+), HuHKa

14

YwMenue:
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14.1 OPEICTaBIATh PE3yJbTaThl JKCIEpPUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNIbCTB, IpaUKOB M TAOMUI[ W BBIABIATH SMIUPUUYECKUE
3aKOHOMEPHOCTH

14.2

yCTaHABJIMBATh CBS3U MEXTY pealbHO HAOI0ITaeMbIMU XUMHUYECKUMHU
SIBIICHUSIMH M TIPOIIECCAMM, MTPOUCXOSAIIIMMH B MaKPO- ¥ MUKPOMHPE,
O0O0BSCHATH MPUINHBI MHOTOOOpa3us BEIIECTB

HepequL IJIEMECHTOB COACP;KaHUA, IPOBEPACMBIX HA OCHOBHOM IroCyiapCrB€HHOM

IK3aME€HE 110 XUMHUH

Kon

[IpoBepsieMblii 27IEMEHT COAEPKaHUS

1

HepBOHa‘-IaJ'IBHBIe XUMHUYCCKHUE ITOHATHUA

1.1

YucTteie BemiecTBa u cmecu. CiocoObl pa3jieneHus: cMeceit

1.2

ATOMBI M MOJICKYJIBI. Xumuyeckue dyeMeHThl. CHMBOJIBI XMMHUYECKHX
OJICMCHTOB. HpOCTBIG " CJIOXXHBIC BCIICCTBA.

1.3

Xumuueckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX DIIEMEHTOB.
CreneHpb OKHUCIICHUSI

1.4

3aKkOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTEIbHAs aTOMHas Macca.
OTtHOcHuTENnLHAS MOJICKYJSIpHAasA Macca. MaccoBast 101 XUMHYECKOI'O
9JICMCHTA B COCAMHCHHNHN

1.5

KonunuectBo BemiecTtBa. Moabs. MomnsipHass Macca. MoJisipHbIlE 00BEM T'a30B.
B3anMocCBs3b KOJIMUECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHULL BELIECTBA

1.6

Pu3nyecKre U XUMUYECKHUE SIBJICHUS. XUMUYECKasl peakLUs U €€ IPU3HAKU.
3aKOH COXpAaHEHUSI MACChl BEMIECTB. XUMUYECKUE YPABHEHUS

ITepronnueckuit 3akoH u [lepuognueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.. MenpaeneeBa. CTpoeHHE aTOMOB

2.1

Ileprnonnueckuit 3akoH. Ilepronnueckas cucreMa XUMUYECKUX DJIIEMEHTOB
J.N. Menneneesa. [lepuoas! u rpynnsl. @U3H4eCKUil CMBICT TOPSAKOBOTO
HOMEpa, HOMEPOB NEPUOJA U TPYIIIBI DJIEMEHTA

2.2

Crpoenne atomoB. CoctaB aToMHBIX sziep. M3oTonsl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UE€K aTOMOB IMeEpBbIX 20 XHUMUYECKUX DJIEMEHTOB
ITepuoanueckout cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHU CBOMCTB XUMHUYECKHX AJIIEMEHTOB MEPBBIX
TpeX MEPHUOJIOB, Kalus, KaJlblius (paJnyca aTOMOB,
AIEKTPOOTPULIATENIBHOCTH, METALNTMYECKUX U HEMETAINIMYECKUX CBOMCTB) U
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nux COCI[I/IHCHI/Iﬁ B COOTBCTCTBHH C ITOJIOKCHUCM JJICMCHTOB B

HepI/IOI[I/I‘-IeCKOﬁ CUCTEMC U CTPOCHHUCM HUX aTOMOB

CtpoeHue BerecTa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass W HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

MeTammueckas CBA3b

3.2

Tunbel KpUCTAUIMYECKUX PEUIETOK (aTOMHAas, HOHHAs, MeTaulnueckKas),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU U BUIA
XUMHUYECKOU CBA3U

Baxxueiimue MpCaACTABUTCIIN HCOPIraHUYCCKUX BCHICCTB. Hemeramnel u ux
COCIUHCHMUS. MeTtaibl U ux COCIMHCHUA

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCIMHEHMM: OKCUIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) u
HEeCcoJIeoOpa3yolire; OCHOBaHUM (1L1€JI04d U HEPACTBOPUMBIE OCHOBAHMS);
KHUCIIOT (KUCIOpOJACOAEpKalue W OECKUCIOPOAHbIE, OAHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

dusnveckre W XUMHYECKHE CBOWCTBA MPOCTHIX BEHICCTB-HEMETAJIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPOJIa, CepPhI, a30Ta, (ocdopa, yriepoaa, KpeMHUS

4.3

du3nyecKkue U XUMHUYECKHUE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpHs, Kajlusl, Marovusda U KaJlblys, aJIJIOMUHUA, JKCJIC3a.

DIIEKTPOXUMHUYECKUI PSJl HANIPSKEHU METAJIOB

4.4

du3nYecKue W XUMHYECKHE CBOWCTBAa  BOJOPOIHBIX COEeIMHEHUN

HEMETAJIOB: XJIOPOBOJOPO/Ia, CEPOBOIOPOIA, aMMHUAKA

4.5

du3nuecKkre U XMMHYECKHUE CBOMCTBA OKCHI0B HeMeTaiuioB: cepsl (IV, VI),
azora (II, IV, V), dochopa (111, V), yraepoaa (11, IV), kpemuus (I1V).
[TonyueHre OKCUI0OB HEMETAILIOB

4.6

XUMHUYECKHE CBOMCTBA OKCUIOB: MeTailioB A — IIIA rpynm, uuHka, Mmeau
(IT) u xxene3a (11, III). [TonmyyeHne OKCHIOB METAJIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHUW M aM(pOTEPHBIX THUAPOKCHIOB (Ha
pUMepe TUAPOKCUIOB ATIOMUHUSA, Kele3a, IMHKA). [loayuenne ocHOBaHMi
1 aM(OTEPHBIX TUIPOKCUIOB
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4.8

O6mmue XUMUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJOPOIHOM,
CEPOBOIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOM, (hochHOpHOMH, KPEMHHUEBOM,
yroiabHO. OcoOble XMMUYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOU U
a30THOU KUCHOT. [lomyyeHue Kucior

4.9

OO01une xuMuYecKkrue CBorcTBa cpeaHux coneil. [lomyuenue coneit

4.10

[Tonyyenue, cobupaHue, paclo3HaBaHWE BOJOPOJA, KUCIOPOJa, aMMHAKa,
YTIIEKUCIIOTO Ta3a B 1JabopaTopuu

4.11

[TonyyeHne amMmuaka, CEpHOM M a30THOM KHUCJIOT B IMPOMBIILICHHOCTH.
OO6mue crnocoObl MOTYyYEeHHs] METAJLIOB

4.12

I'eneTnueckas CBs3b MCKAY KilaCCaMM HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLINT

5.1

Knaccudukanus XUMHUYECKHX peakUWid 10 pa3IudyHbIM IPU3HAKAM: I10
YUCIYy M COCTAaBYy Y4YacTBYIOIIMX B PEAKLIHUHU BELIECTB, IO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEH OKUCIICHNS XUMHUECKUX 3JIEMEHTOB

5.2

TeroBoit 3pGheKT XUMUYECKON pPEaKIuu, TEPMOXUMHUYECKHUE ypaBHEHHUS.
DK30- ¥ SHAOTEPMHUYECKHUE peaKuu. TepMOXUMUYECKUE YPAaBHEHUS
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OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIE peakiuu. Oxkucnurenu 17}
BOCCTaHOBUTENM. [Iponeccsl OKUCIIEHNST M1 BOCCTAHOBJIEHUS. DJIEKTPOHHBIN
0asaHC OKHUCIUTENbHO-BOCCTAHOBUTEIBHON PEAKIINU
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Teopuss  2JIEKTPONUTHYECKOM  auccouuanuu.  KaThoHBbI,  aHUOHBL.
DNEKTPOIUTHI i HEINEKTPOIUThI. CUITbHBIC U C1a0bIe IIEKTPOJIHTHI.

CrerneHp QuccoIMalN

5.5

Peakiuu nonHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEaKIIUii MIOHHOTO OOMEHa,
TIOJIHBIE U COKPAIICHHBIC HOHHBIE YPABHEHUS PEAKLINI

XuMHs 1 OKpy>Karomias cpeia

6.1

BemecrBa 1 marepualnbl B HOBCEIHEBHOW XKHW3HU YEIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuil B J1abopaTopuu U OBITY.
[IepBas momoIb NPpU XUMHUYECKHUX 0KOTAX U OTPABJICHUSAX

6.2

XYMMHUYECKOe 3arps3HEHUE OKpyKarouiell cpeabl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE TIOYBHI, BO3/IyXa M BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHHUS
[Ipenenvuas nonmyctumas koHneHtpanus BemiecTB (ITJK). Poas xumuu B
pEeIIeHNH HKOJOTHUECKUX MpobieM. YcuwieHue napHukKoBoro 3ddekra,
paspylieHre 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ota, hochopa, yriaepoaa, KpEMHUS U UX COEAUHEHUH B
OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEIbCKOM Xo3stiicTBe. [IpumeHenne
METaJVIOB M CIIaBOB (CTallb, YyTYH, IIOPATIOMHUHHMI, OpoH3a) B OBITY U
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MPOMBIIIUIEHHOCTH HX coequHeHui. [loHATHe O KOppOo3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoHbIE WCTOYHHUKH YTJIEBOAOPOIOB (Yrojb, MPUPOIHBIA Ta3, HEPTH),
MPOIYKTHI X TIEPepadOTK (OCH3UH), UX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

[TepBoHauagbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoga (MeTaH, 3TaH, TUJIEH, allETWICH, 3TAHOJI, TIUIEPUH, YKCYCHAas
kuciora). [ToHsTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKUpax, OejKax,
YIJIEBOJIaX — M UX POJIM B KU3HU YEJIOBEKA

PacueTtnr:

7.1

o ¢hopmMyJiaM XUMHUYECKUX COETUHEHUIM

7.2

Macchl (MaccoBOM) I0JIM pAaCTBOPEHHOT'O BEUIECTBA B pPACTBOPE

7.3

M0 XUMHYCCKNM YpPaBHCHUAM

KAJTEHAAPHO-TEMATHUYECKOE INTAHNPOBAHUE
8 KITACC

Tema Jata pakt |/laTta pakT |IIpumeuaHu
e

[TpegMeT XMMUU.
Posip XUMHU B
KU3SHU
yeJjioBeKa. Tesa u
BelllecTBa.
MeToIbI
I[I0O3HAHUA B
XUMUH

ITpakTHUECcKasa
pabora Ne 1
«IIpaBmia

paboThl B
jabopaTopun H
IPUEMBL

obparleHus C
J1abopaTOPHBIM
060pyTOBaHUEM»

YucTele
BellleCcTBa u
cMecud. CIrrocoObl
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pasmesieHus
cMeceur

ITpakTHUeckasd
pabora Ne 2
«PasnesieHue
cMecen (Ha
pumepe
OUYUCTKHU
II0BapeHHOU
COJIH)»

ATOMBI 154
MOJIEKYJIBL.
XUMHUYeCcKUe
3JIEMEHTHI.
ITpocTrle u
CJIO>KHBIE
BelllecTBa

3HaKu
(CHMBOJIBI)
XUMHUYECKHUX
3JIEMEHTOB

3aKoH
IIOCTOSIHCTBA
cocTaBa BelllecTB.
XUMHuuyeckas
dbopmy.ia.
BajleHTHOCThb
aTOMOB
XUMHYECKHUX
3JIEMEeHTOB

OTHOCUTeJIbHad
aToMHas Macca.
OTHOCUTeJIbHAasd
MOJIEKYJIIpHas
Macca

MaccoBasg [goJia
XUMHUYECKOTO
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3JIeMeHTa B
COeTMHEHUH

10

KosimuecTBO
BelllectBa. MoJIb.
MoJigpHas Macca

11

dusuyecKkre U
XUMUYeCKue
SIBJIEHUS.
ITpusHaku U
YCJIOBUA
IIPOTeKaHUA
XUMHUYECKUX
peaxkIuii

12

3aKoH
COXpaHeHUud
MacChl BeIIeCTB.
XUMHUUYecKue
ypaBHEHUA

13

BrruuciieHHs
KOJIMYeCTBa,
MacCChl BellleCcTBa
II0 ypaBHEHUAM
XUMHYECKHUX
peaxiuu

14

Kitaccupukarus
XUMHUYECKUX
peaxiumu
(coemuHeHU,
pasyIoKeHud,
3aMelleHus,
obMeHa)

15

M. B. JIoMmOHOCOB
— YUYEHBIU-
9HITUKJIOIIEeTUCT.
O6o0611eH1E 151
cCUCTeMaTHU3aIluA
3HAaHUU II0 TeMe
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«Bei1rrectBa 154
XUMUYECKUe
peaxIim»

16

KoHTposbHasa
paborta Ne 1 1o
TeMe «BelriecTBa
U XUMUUYeCKUue
peaxIm»

17

Bo3sgyx — cmMmech
rasos. CocraB
BO3[yXa.
Kuciopop, —
3JIeMeHT u
IIpocToe
BeliecTBo. O30H

18

dur3nyecKue 154
XUMHUUYECKHe
CBOMCTBA
KHCJIOPO/ia
(peakiuu
OKHCJIEHUS,
ropeHue).
[ToHdaTHE 00
OKCHIaX

19

Cr1oco6s5I
IIOJIyYeHUS
KHCJIOpOoZa B
jabopaTopun H
IIPOMBIIIIJIEHHOCT
n. IIpuMeHeHHe
KHCJIOpOoZa

20

TerioBoi
abpPexT
XUMHUYECKOH
peaxIiuu,
IIOHSITHE 0
TEPMOXUMUYECK
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OM ypaBHEHUH,
9K30- 5
9H/IOTEPMUYECKH
X peakITusax

21

TomnBo (HedTh,
yrojib U MeTaH).
3arpssHeHue
BO3/yXa,
CIIOCOOBI ero
IIpeoTBpAaIeHU
1

22

ITpakTUyeckas
pabora Ne 3
«[IomyuyeHue wu
cobupaHue
KHCJIOPOJA,
U3y4yeHue ero
CBOMCTB»

23

Bomoporx —

3JIEMEHT )51
IIpocToe
BeIIleCTBO.
HaxoxxmeHue B

IIPUPOJIEe

24

dH3MUYecKHe )51
XHUMHUYeCKUe
CBOMCTBA
BOZIOpoJa

25

I[lougaTue 0
KUCJIOTaxX )51
COJISIX

26

Crroco6n1
II0JIyYeHUS
BOZIOPO/Zia B
J1abopaTOpUM.
IIprMeHeHME
BOZIOpOZa
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27

ITpakTUUeckasa
pabora Ne 4
«[loryueHue U
cobupaHue
BOJIOpO/Ia,
H3y4yeHUe ero
CBOUCTB»

28

MoJIsIpHBINT
00BEM rasos.
3aKoH ABOTrajgpo

29

BrruuciieHHsa
o00BEMa,
KOJIMYeCTBa
BellleCcTBa rasa Iio
U3BECTHOMY €ro
KOJIMYECTBY
BellleCTBa,

06 BbEMY

30

BrruuciieHHs
00BEMOB Ta30B
II0 YpPaBHEHUI
peaxiuu Ha
OCHOBE  3aKOHa
00 bEMHBIX
OTHOIIIeHUH
ra3oB

31

dH3MUecKHe 51
XHUMHUYEeCKHe
CBOMCTBA BOJBI

32

CocraB
OCHOBAHUM.
[ToHsATHE 00
UHIUKaTopax

33

Boma KaK
PacTBOPUTEJIE.
HacrlllleHHbIe U
HeHaChII[eHHbIe
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PacTBOPHL.
MaccoBasd  10J1d
BelllecTBa B
pactBope

34

[TpakTHUeckada
pabora Ne 5
«[IpurorosjieHue
pacTBOpPOB C
OIIpefeJIEHHOU
MAacCoOBOU [10JIer
PacTBOPEHHOTIO
BelllecTBa»

35

O6o0611eHIE 151
CHUCTeMaTu3aIud
3HaHUU II0 TeMe
«Kuciopop.
Bomopox. Boma»

36

KoHTposbHaga
pabota Ne 2 1o
TeMe «Kuciopon.
Bomopox. Boma»

37

OKCHIBI: COCTAaB,
KJIaCCUPUKAIIHA,
HOMEHKJIaTypa

38

[ToryueHUe
OKCHUJIOB

39

dusnyeckKue 154
XUMHYECKHe
CBOMCTBA
KHCJIOTHBIX,
OCHOBHBIX
OKCHIOB

40

OcHoOBaHU4:
COCTaB,
KJIaCCUPUKAIIHA,
HOMEHKJIaTypa

41

[ToryueHue
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OCHOBaHUHU

42

dH3MUYecKHe U
XUMHUYECKHe
CBOMCTBA
OCHOBAaHUU

43

KucioThl: cocTas,
KJIaCCUQUKAITHA,
HOMeHKJIaTypa

44

[ToryueHHe
KHCJIOT

45

dusnyeckKue )51
XUMHUUECKUe
CBOMCTBA KHUCJIOT

46

AMboTepHEbIe
OKCH/IbI u
TUPOKCUJIBI

47

Comu (cpemHue):
HOMEHKJIATypa,
¢usnyeckue
CBOMCTBA

48

[TosryueHUE )51
XUMHUYECKHe
CBOMCTBA
CpeqHUX CoJien

49

[TpakTHUyeckasa
pabora Ne 6.
Pe1treHue
9KCIIEpUMEHTAaJb
HBIX 33/a4 IIO
TeMe «OCHOBHEIE
KJIACCHI
HeopraHu4vecKux
COeIMHEeHU»

50

I'eHeTHUecKad
CBs3b MeXIy
KJIacCaMHU
HeopraHu4vecKux
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COeTMHeHUH

51

O6o0611eHHE 151
cCUCTeMaTHU3aIluA
3SHaHHUU
"OCHOBHBIE
KJIaCChI
HeOpraHUYeCKUX
COeTMHEeHUM"

52

KoHTposprHasa
pabora Ne 3
"OCHOBHEIE
KJIaCChI
HeOpraHUYeCcKUX
COeITMHEeHUM"

53

ITepBEIE
IIOIIBITKU
KJIaCCUQUKAITUU
XUMHUYECKUX
3JIEMEHTOB.
[TordaTue 0
rpyIax
CXOJTHBIX
3JIEMEeHTOB

54

[lepuoguuecKumt
3aKO0H U
ITepuoguueckas
cUCTeMa
XUMHYECKUX
asemeHTOB /. WU.
MeHpnesieeBa. /.
. MeHiesieeB —
YUEHBIH, IIearor
U Tpa’kKIaHUuH

55

CTpoeHue
atoMmoB. CocraB
aTOMHBIX  dlep.
HM30TO01IBI
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56

CtpoeHue
9JIEKTPOHHEBIX
060JI0U€eK
aTOMOB
XUMHUYECKUX
3JIeMEeHTOB
[lepuoguyeckoun
cuctembr /. M.
MeHiesieeBa

S7

XapakTepuCcTHKA
XUMHUYECKOT0

3JIeMeHTa II0 ero
II0JIOJKEHUI0 B
[lepuoguueckoun
cucteme /. M.
MeHiesieeBa

58

JJIEKTPOOTPHUIIAT
eJIbHOCTb aTOMOB
XUMUYECKUX
3JIEMEHTOB

59

HonxHag
XUMHUeckas
CBSI3b

60

KoBasieHTHad
IIoJIIpHasd
XUMHUYecKas
CBs3b

61

KoBajsieHTHad
HeIIoJIIpHad
XUMHUYecKas
CBSI3b

62

CTelieHb
OKUCJIeHUAd

63

OKUCJIUTEJILHO-
BOCCTaHOBUTEJIb
HBIe pPeaKIuu

64

OKUucauTe I U
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BOCCTaHOBUTEJIU

65 O6o0611eHHE 151
cUCTeMaTHU3aIlusa
3HaHUH II0 TeMe
"CTpoeHUe
aToMa.
XuMunyeckas
CBSA3BL"

66 KoHTposprHasa
paborta Ne 4 10
TeMe «CTpoeHUe
aToMa.
XuMmnyeckas
CBS3b»

67 Pe3epBHLINI YPOK

68 Pe3epBHEIN YPOK
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