MMHHUCTEPCTBO IMPOCBEIIEHUSI POCCUIICKON ®EJIEPALIMNA

MunucrepcTBo o0pazoBanus Camapckoi 00J1acTu

IOro-BocTo4yHoe ynpaBJjieHHe

I'bOY COI c. ImuTpueBka

PACCMOTPEHO I[TPOBEPEHO YTBEPX/IEHO
PykoBogurens MO 3amecTUTeNb JUPEKTOPA I10 JIMPEKTOp IIKOJIBI
B.B. Pe3unkuna YBP H.U. Oxpumenko
[Iporoxoin Nel T.H.Benscxuna [Tpuka3 Ne 132-ox
«28»08.2026 1.
oT «28» 08 2026 . oT «28»08 2026 .
PABOYASA ITPOT'PAMMA
(ID 9330755)
y4eOHOro npeamera « XuMHusi»
U1t oOydarommxcs 8-9 kimaccoB
O=IBOY Col

c.Amutpueska,
CN=0OxpumeHko H.A.,
E=uv.dmitr_sch@63edu.ru
MeCTO nognucaHuns

‘I \ 2026-09-08 21:01:32



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOTO 00IIIEr0 00pa30BaHMs COCTaBJIeHa Ha
OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMBbI
OCHOBHOTI0 0011er0 oOpazoBanus, npeactaBieHHbx B DI'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabouell MporpaMMbl BOCIIUTAHUS U C YYETOM KOHIENIMU MpernogaBaHus
yueOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepannm.

[Iporpamma mo XxuMuM pa3paboTaHa C ILEJbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUK paboyeill MporpaMmbl 1o y4eOHOMY MIPEAMETY.

[Iporpamma 1o XMMuM Ja€T NpeACTaBICHUE O IENsIX, 00l cTpaTeruu o0y4yeHus,
BOCIIUTAHUS H  pPa3BUTHUS  OOyYArONIMXCS  CpPeACcTBaMH  y4eOHOTO  MpeaMeTa,
yCTaHaBJIMBAaET  00s3aTeIbHOE  MPEIMETHOE  CoJepKaHHe,  MpeaycMaTpuBacT
pacrpeliefieHue €ro Mo KilaccaM W CTPYKTYpUpPOBAaHHE IO pasfeiaM W TeMam
MPOrpaMMbl IO XUMHUH, ONPEAEISIET KOJMUYECTBEHHBIE U KAYECTBEHHBIE XapPAKTEPUCTUKHU
COJICp)KaHUS, PEKOMEHAYEMYIO IIOCIEOBATEIbHOCTh H3Y4YCHUS XUMHU C Y4YETOM
MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEW 00Yy4YarolIuXxcs, OMpPENeseT BO3MOKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUU K pe3yJibTaTaM OCBOEHUS OCHOBHOM 00pa30BaTelIbHOU
nporpaMMbl Ha YPOBHE OCHOBHOrO o0O0Iero oOpa3oBaHHUs, a Takxke TpPeOOBaHUU K
pe3ysibTataM OOYy4YeHHs] XMMUU Ha ypPOBHE IeJed H3yUEeHHsS MpeaMeTa M OCHOBHBIX
BUJIOB YU€OHO-TI03HABATEIBHON ACATEILHOCTH 00YUYaIOIIErocsi M0 OCBOCHHUIO YYEOHOTO
COZICpKaHUSI.

3HaHWEe XUMHUU CIYKUT OCHOBOM uisi  (OPMHUPOBAHUST  MHUPOBO33PEHUS
00yyJaromierocs, ero MpeacTaBiICHUd O MaTepUaJIbHOM €IUHCTBE MHUpPA, BAXKHYIO POJIb
urpatroT GopMUpyemMble XUMHUEH TPEACTaBICHUS O B3aUMOIIPEBPAIEHUSIX SHEPTUU U 00
SBOJIIOIIMU BEILIECTB B MPUPOJIC, O MYTAX PEIICHUS TJI00ATBHBIX MPOOIEM YCTOMYUBOTO
pa3BUTHUS YEJIOBEUYECTBA — CBHIPHEBOM, DHEPreTUUYECKOM, MUIIEBOM M 3KOJIOTHYECKOU
0e30macHOCTH, TPOOIIEM 3PABOOXPAHECHHS.

N3ydenune xumuu:

CIIOCOOCTBYET pealu3allid BO3MOXKHOCTEH JJIsi caMOpa3BUTHUS U (POpMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U GyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJd B (OPMHPOBAHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH
oOydJaronumxcsi,  HAaBBIKOB  MX  CaMOCTOSATENbHONW  y4eOHOW  JIEeSITENbHOCTH,
OKCIIEPUMEHTAJIBLHBIX W HUCCJICNIOBATCIbCKMX yMEHUH, HEOOXOIWMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHCNU(PUKONW HAyYHOTO MBINUICHHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IUISIIa Ha CJAMHCTBO TPUPOABI M UYEJIOBEKA, SBISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CcrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TIPUPOE, K YEOBEKY, BHOCUT CBOM BKJIAJ B AKOJOTHYECKOE 0Opa3oBaHUE
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00yJaroImXxcs.

JlanHble HampaBlieHUsT B OOyYEeHUHM XHMHHU OOECIEUMBAIOTCA Crieuu(UKon
coJiepKaHusl y4eOHOro MpeaMeTa, KOTOPBIM SBIISETCS MEJarornuecky alalTUPOBAaHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs OpPUEHTHUPOBAH Ha
OCBOCHHME OOYYalOIIMMHUCS CUCTEMbI TIE€PBOHAYAIBHBIX TMOHATUA XHMHH, OCHOB
HEOPTraHWYECKON XMMHUHM U HEKOTOPBIX OTHAEJIbHBIX 3HAUYMMBIX MOHSATUN OpPraHUYECKOU
XUMUMU.

CtpykTypa conepkaHus NpOrpaMMbl IO XUMHUH c(OpMUpOBaHA Ha OCHOBE
CHUCTEMHOTO MOAX0/a K €€ u3ydeHuto. CoaepkaHue CKIaJbIBACTCA U3 CUCTEMbI OHITHIA
0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN 0 XUMHUeCcKoi peakiuu. O0e
3TH CHUCTEMBI CTPYKTYPHO OPraHHW30BaHbl MO MPHUHIMIY MOCIEA0BATEIBHOIO PA3BUTHS
3HAHUM Ha OCHOBE TEOPETHMYECKUX IIPEICTABICHUN pa3HOrO0 YpOBHSA: AaTOMHO-
MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunonnueckoro 3akona J[.M11. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU,

YYEHHMSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEACTABICHUN 00 3JEKTPOJIUTUYECKON JUCCOLIMALIMY BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUSA pacCCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH ITOITYYEHHBIX U
OCMBICJIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYroMmy,
BBINOJIHASL (YHKIMH OOBSCHEHHS M MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUSA H
BO3MOYHOCTEN MPAKTHYECKOTO PUMEHEHHUS U MTOIYYEHUS U3Y4acMBbIX BEILECTB.

OcBoeHue nporpaMmmsel 0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABISAIOIIEH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOMW MPUPOJBIL,
LIEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAaHMI0 W METOJaM I[I03HaHWS B HAayKe.
W3yyeHue XMMHUU TPOUCXOJIUT C MPUBJICYCHUEM 3HAHUN U3 paHee U3YUYECHHbIX YUEOHBIX
npeamMeToB: «Okpyxkaroumii Mupy», «buonorus. 5—7 knaccel» U «Pusmuka. 7 Kiacey.

[Ipy M3yyeHUM XUMUU MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOH
HAayKM Kak OOJacCTH COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTHUECKOW JeATEIbHOCTH
YeJioBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIBTYphl. 3ajada y4eOHOro
IpeiIMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKUX 3HAHMM — BaKHEMILHX
(dbakToB, TOHATHI, 3aKOHOB U TEOPETUYECKUX TOJOKEHUM, JOCTYMHBIX OOOOIICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B IPUOOILEHUH K HAYYHBIM METOJIaM
NO3HAHUA TPU H3YYEHUU BEIIECTB U XMMHYECKUX peakuuid, B (POPMHUPOBAHUU W
pPa3BUTHH TTO3HABATEILHBIX YMEHUN M WX MPUMEHEHUU B Y4eOHO-TIO3HABATEIHHOU U
y4eOHO-UCCIIEIOBATEILCKON IESITEIbHOCTH, OCBOCHHUH TTpaBUJI 0€30MaCHOTO OOpaIeHus
C BELIECTBAMH B ITIOBCETHEBHOM KU3HHU.

[Ipy u3yuyeHUHM XUMHHM Ha YpPOBHE OCHOBHOTO OOWIEro oOpa3oBaHHs Ba)XKHOE
3Ha4YE€HHUE MPUOOPEIH TaKUE 1IeNIH, KaK:

dbopMUpOBaHHE  WHTEIUIEKTyaJIbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHIO pEUICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;



HaIpaBJICHHOCTh OOYUYEHMS Ha CHCTEMaTHYECKOE IMPHUOOIIEHHE OO0ydJaroumuxcs K
CaMOCTOSITEJIbHON TTO3HABATEIPHOW JIEATEILHOCTH, HAyYHBIM METOJaM IIO3HAHWS,
(bOpMUPYIONTUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

oOecrieueHne yCIOBUN, CITIOCOOCTBYIONMUX MPUOOPETCHUIO OOYJAIOIITUMUCS OTIBITA
pa3HOOOpa3HOM JACATEIBLHOCTH, II03HAHUA M CaMOIIO3HAHHUS, KIIOUEBBIX HAaBBIKOB
(KJTI0OUEBBIX KOMIIETEHIIHH ), MMEIOIIMX YHHUBEPCAIbLHOE 3HAUCHUE JIJIS1 PAa3IMYHBIX BUIOB
NEeSATETLHOCTH;

dbopmupoBaHue o01el PyHKIIMOHAIIBHOW M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCJIC YMEHUU OOBSICHATH U OIICHUBATH SBJICHUS OKPYKAIOMIETO0 MHUPA, UCIIOIb3YSI
3HAHWS W OIBIT, MOJYyYEHHBIE TPHU HM3yYCHUU XUMHUHU, TPUMEHSITh UX MPU PEIICHUH
npo0JieM B OBCETHEBHOM KM3HU U TPYJAOBOM JESITEIBHOCTH;

dbopmupoBaHre y OOYYaOIMMXCS TYMAaHUCTHYECKHX OTHOIICHUH, MOHUMaHUS
[EHHOCTH XWMUYECKHX 3HAHWM 11 BBIPAOOTKHM HKOJOTHYECKH IEIeCO00pa3HOro
MOBEICHUS B OBITY U TPYAOBOM JEATEIHHOCTU B LEISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKPYXarolenl NpUpOTHON CPEbI;

pa3BUTHE MOTHBAallUM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUYCIIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYEHUSI.

OO111ee YuciIo YacoB, PEKOMEHIOBAaHHBIX JUIsl U3yUYEeHUS] XUMUH, — 136 4acos:

B 8 kiacce — 68 yacoB (2 yaca B HeZie10), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUME OBYUYEHUA

8 KJIACC

IlepBoHavabHbIE XMMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XUMUHU B )KU3HU 4YeJIOBEKA. XUMUS B CUCTEME Hayk. Tena u
BelecTBa. GU3NUeCcKUe CBOMCTBA BEIIECTB. ATrperarHoe coCTossHHE BemecTB. [loHsTue
0 MeTojax Mo3HaHWsA B XuMHUHU. UucTeie BemectBa U cMecH. CriocoObl paszjeicHus
cMeceH.

ATOMBI U MOJICKYJIbl. XUMHUYECKUE dJeMEHThl. CUMBOJIBI XUMUUYECKUX JIEMEHTOB.
[IpocThie U ClIOXKHBIE BeleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckas (popmyrna. BaleHTHOCT, aTOMOB XMMHUYECKHX 3JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOcUTEIbHAs aToMHas Macca. OTHOcHTENIbHAs
MOJIEKyJIsipHasg Macca. MaccoBasi 1oJ1sl XUMHYECKOTO JIEMEHTA B COCIMHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3anmMocCBsI3b KOJTMYECTBA, MACChl
U 4KCJIa CTPYKTYPHBIX €IWUHUIl BellecTBa. PacueTsl 1o dopmyliaM XUMHUYECKUX
COCJIMHCHU.

Pu3NYECKHE U XUMUYECKHUE SIBJICHUSI. XUMHUYECKasl peakls U €€ MPU3HaKU. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB. XUMHYECKUE ypaBHeHHUs. Kiaccudukaus XUMHYECKUX
peakiui (CoequHEHUs, pa3IoKEHUs, 3aMeIlIeHUsI, OOMEHa).

Xumuueckui dxcnepumenm.

3HAKOMCTBO C XHMMHYECKOW TMOCYJI0H, TMpaBUiaMu palbOThl B JIA0OpaTOpuu U
npuemMamMu oOparieHusi ¢ JabopaTOpHBIM OOOpYJAOBaHHEM, H3YyUYCHHE M OIMCaHUE
bu3nYecKX CBOMCTB 00pa3OB HEOPraHWYECKUX BEIIECTB, HAOMIOJICHUE (DU3NUECKUX
(Tu1aBieHUE BOCKA, TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIIUS
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEYM, IIPOKAJMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE Mela C KHCIIOTOW) SIBJICHHM, HAOJIOJEHWE M OIMHCAHHE MNPU3HAKOB
MPOTEKaHUSI XMUMHYECKUX peakiuil (pa3loKeHHe caxapa, B3auMOJICHCTBUE CEpPHOU
KHCJIOTBI C XJIOpUAOM Oapus, pasznoxenue ruapokcuaa memu (I1) mpu HarpeBanww,
B3aMMOJICHCTBHE *Kee3a ¢ pactBopoM cosr Meau (I1), uzydenue cmocoOoB pasencHus
cMeceid (C TIOMOIIBIO MarHuTa, GUIbTPOBAHHWE, BBIIAPUBAHUE, JTUCTUILIALIMS,
xpoMarorpadusi), TpoBeIeHNe OYUCTKH MOBAPEHHOW COJIM, HAOIIOJIEHWE M OMHCAHUE
pEe3yJbTAaTOB MPOBEACHUS ONbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaCChl,
CO3J]aHuE MoJieNiel MOJIEKYJ (ILIapOCTEPHKHEBBIX).

Ba:kHeiimue npeacTaBuTe I HEOPraHMYECKUX BELECTB

Bo3gyx — cmecs razoB. CocraB Bo3ayxa. Kucnopoam — 37€eMEHT W MpPOCTOE
BemecTBo. Haxoxknenue kucimopoga B Mpupoje, puznyeckue U XMMUYECKHE CBOMCTBA
(peakuun rtopenus). Okxcuawl. Ilpumenenue xkuciopona. CrnocoObl TMOTYyYCHHS
KHCJIOpoJa B Ja0OpaTOpUu W MPOMBIINUIEHHOCTH. KpyroBopoT KuCIIOpojia B IPUPO/IE.
O30H — ayuIoTponHas MOU(PUKALINS KUCIOPOa.



TernmoBo#t 3PpheKkT XUMUUECKON peakIuy, TEPMOXUMUYECKHUE YPaBHEHUS, dK30- U
HSHIAOTEPMUYECKHUE Peakiu. TOIMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
MapHUKOBOTO A eKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — smemeHT u mpocTtoe BemecTBo. HaxoxkzaeHune Bomopoaa B MPHUPOJIE,
dbu3nYecKkrue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TomydeHus. KuciaoTel u
COJIN.

Monsipablit 00beM ra3oB. PacueTsl o XUMHUYECKUM YpaBHEHHSIM.

duznueckue cBOMCTBa BoJbl. Boga kak pactBopurens. PactBopsl. HackienHbie n
HEHACBIIIEHHbIE PacTBOPHI. PacTBOpHUMOCTH BemecTB B Boje. MaccoBasi 10JIsl BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Poib pacTBOpOB B MpHUpOJE U B
JKU3HU 4YelioBeKa. KpyroBopoT BojbI B puUpo/ie. 3arpsisHEHUE NMPUPOIHbIX BoA. OXxpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus HeopraHnuueckux coeauHenuit. Oxcuapl.  Kitaccuduxanuys
OKCH/IOB: coJjieoOpasyroiire (OCHOBHBIE, KHCIJIOTHBIE, am(poTepHbIC) u
HecosneoOpaszyronme. Homenknarypa okcunoB. DU3MYECKHE U XMMHYECKHE CBOMCTBA
okcuaoB. [lomyyeHne OkCcuIoB.

OcHoBanus. Knaccudukanusi OCHOBaHUM: MIEJIOUYA M HEPACTBOPHUMBIC OCHOBAHUSI.
Homenkmatrypa ocHoBaHuii. @PHU3NYECKME U XHUMHUYECKHE CBOWMCTBA OCHOBAHMM.
[TosryueHue OCHOBaHUI.

Kucnotel. Knaccupukaumss xucnor. Homenknarypa xucinor. dusmyeckue u
XMMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocT MetaiuioB H.H. bekeroa. Ilonydenne
KHUCJIOT.

Comu. HomeHknaTypa conen.

DOU3NYECKUE U XUMUYECKHUE CBOMCTBA coJiel. [lomyuenue coieil.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuu sKCcnepumenm:

KaueCTBEHHOE OIpEJEICHUE COJEpKaHUs KHUCIOpOoJa B BO3AyXe, IOJIy4YCHHE,
coOupaHue, pacro3HaBaHUE U  U3YYEHHUE CBOMCTB  KHUCJIOpOJa, HaOIOJeHUE
B3aMMOJICHCTBUS BEILIECTB C KHUCIOPOJIOM M YCIOBHUSI BOSHUKHOBEHUS U MPEKPAIICHUS
roperust (moxapa), O3HaKOMJICHHE ¢ oOpasllaMu OKCHIOB U OINKHCAaHUE HUX CBOMCTB,
MOJIy4eHHE, COOMpaHue, paclo3HaBaHWE M M3yYeHHE CBOMCTB Bojaopona (TOpEeHHE),
B3auMociictBue Bomopoga ¢ okcumom Meaud (I1)  (BO3MOKHO —HCITOJIB30BaHHE
BUJICOMATEpUAIIOB), HaOJIOJeHHEe OOpa3loB BEIIECTB KOJIMYECTBOM 1  MOJIb,
UCCJIEIOBAHNE OCOOCHHOCTEW PacCTBOPEHMS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J10JIEW paCTBOPEHHOI'O BELIECTBA,
B3aMMOJICHCTBUE BOJIbI C METAJJIAMU (HATPUEM U KalblieM) (BO3MOKHO UCIOJIb30BAHUE
BUJICOMATEPHUATIOB), HWCCJEAOBaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PA3TMUHBIX
KJIaCCOB, HAOJIIOJICHUE HW3MEHEHMs] OKpacKM WHAMKATOPOB B pPacTBOpax KHUCIOT U
1Iea04ei, n3yueHue BzanMoaencTeus okcuaa mean (I1) ¢ pacTBopom cepHO# KHCIOTHI,
KUCJIOT C MeTajulaMH, peakiui HeUTpaliu3alyu, TMOJy4eHUe HEepPacTBOPUMBIX
OCHOBaHMM, BRITECHEHHE OJHOTO METaJljIa APYTUM U3 pacTBOPA COJIHU, PEIICHUE



SKCIIEPUMEHTAJIBHBIX 3ajady 1o TeMe «BaxHeimme Kiacchl HEOPraHUYECKUX
COCIMHEHUIN).

IHepuoauueckui 3axkoH u Ilepuognueckass cucrema xumMu4eckux djaementos JI.A.
MenaeneeBa. CrpoeHue aToMoB. XuMHYeCKasi CBfA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[TepBble OMBITKU KJIacCU(pUKAIIMA XUMUYECKUX AJIeMEHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IICIOYHO3EMEIbHBIC METAIIIbI, TAJIOTEHBI, HHEPTHHIE
rasbl). JIEMEHTBI, KOTOpbIE 00pa3yroT aM(OTEepPHbIE OKCHUIBI U THAPOKCHIBI.

[Tepuomnueckuii 3akoH. Ilepuomnueckas cucreMa XUMHYECKUX diiemeHToB [[.H.
MenneneeBa. KopoTtkonepuognas u jaimHHomnepuoaHas Qopmbel [lepuogumdeckoit
cucrembl xumuueckux ssemMeHToB .M. Menneneesa. [lepuoabl u rpynmnsl. Guznyeckuit
CMBICJI TTIOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIBI FJIEMEHTA.

Ctpoenue atomoB. CocTtaB aToMHBIX sjaep. M3oTtombl. DnekTpoHbl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX 3JIeMeHTOB Ilepumoamdeckoit
cuctemol J[.MA. MengeneeBa. XapaKTEpHUCTUKA XHWMHUYECKOTO JJIEMEHTA II0 €ro
nonoxkenuto B [lepunoanueckoi cucreme /I.1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paadyca AaTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynmnaM MU MepuoaaM. 3HAYCHUE
[Tepuoanueckoro 3akoHa u lleprognyueckor CHCTEMBI XUMHYECKUX 3JIEMEHTOB IS
pa3BuTHA HayKd U npakTuku. J[.11. MeHneneeB — yueHbIl U rpaxJaHuH.

Xumuyeckass  cBsi3b. KoBajieHTHast  (MOJsipHass W HEMOJSIpHAsi)  CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb oxucieHuss. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCJICHHS U BOCCTaHOBJICHHUS. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckui SKcnepumenm:

U3yuyeHHEe OOpa3lO0B BEHIECTB METAJIOB M HEMETaUIOB, B3aUMOJCHCTBUE
TUAPOKCUJA IIMHKA C pacTBOpaMU KHUCIOT U 1IEJOoYei, MPOBEACHUE OIbITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl OKUCIUTEIHFHO-BOCCTAHOBUTENBHBIX peaKIuidl (TopeHue,
peakIuu pasioKeHUs, COSTUHEHHUS).

Mesicnpeomemnule ceaszu

Peanmnszanuss MeXNpeaMETHBIX CBA3€M MpU HM3YYEHUHM XUMHUH B 8 Kiacce
OCYULIECTBIISIETCS Yepe3 UCIIONIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX MOHATHM, TaK
U TIOHATHM, SABJSIOIIMXCS CUCTEMHBIMH [JII OTAENBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOI'O LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHanu3, CHUHTE3, Kiaccu(ukanus, MNepUOANYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@®usuka: marTepusi, aToM, JJIEKTPOH, MNPOTOH, HEWTPOH, MOH, HYKJIHJ, U30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSJEKTPUYECKUM 3aps], BELIECTBO, TEJIO, O0bEM,
arperaTHO€ COCTOSIHUE BEIIECTBa, a3, (pU3MYecKue BEIMYMHBI, €IUHUIBI U3MEpPEHUs,
KOCMOC, IUIaHETHI, 3Be3/1bl1, ConHIIe.



buonorus: porocunTes, apixanue, buochepa.
['eorpadus: armochepa, ruapocdepa, MHUHEpaIbl, TOPHBIC IMOPOJBI, IOJIC3HBIC
HCKOIIaeMbIe, TOIUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYeCKasi peaKIus

[Tepuomuueckuii 3akoH. Ilepuomnueckas cucremMa XUMHYECKUX diiemeHToB [I.H.
MenpaeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KalIusl, KAJIBLHSA U UX COEAUHEHNUN B COOTBETCTBHH C
MTOJIOKEHHUEM DJIEMEHTOB B lleproanueckon cuCTEME U CTPOEHUEM X aTOMOB.

CrtpoeHue BemecTBa: BUAbl XUMUYECKON CBS3U. THUIBI KPUCTATUIMUECKUX PEUIETOK,
3aBUCMMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH W BUIA
XAMHUYECKOU CBSI3H.

Knaccudukanms u HOMEHKIAaTypa HEOPTraHWYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEMIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCaM HEOPTAHUYECKUX COCIUHEHH,
TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMUUECKUX peakiUil MO pa3MYHbIM IMpU3HAaKaM (M0 YHCIY U
COCTaBy YYaCTBYIOIIMX B PEaKUMU BELIECTB, MO TEIJIOBOMY 3((PEKTy, M0 U3MEHEHUIO
CTENEHEH OKMCICHUS XHUMHUUYECKHX DJIEMEHTOB, [0 OOpaTUMOCTH, IO Y4YacTHUIO
Karanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHECHHUSI.

[lonsiTue o ckopoctu xumudeckoil peakuuu. [lonstne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHX peakiusx. [loHsATHE O TOMOTEHHBIX M TETEPOTCHHBIX
peakumsix. I[lonstue o karanuze. I[loHsTHE O XUMHUYECKOM paBHOBeCHH. DaKTOPHI,
BJIMSIFOIIME HA CKOPOCTh XMMUYECKOM PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCANTENBLHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, 3JIEKTPOHHBIN Oaytanc
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHON peakunu. COCTaBIE€HNE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOIB30BAHIUEM METO/Ia MIEKTPOHHOTO OalaHca.

Teopus >IEKTPOJMTHYECKON NUCCOUUALMU. OJICKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonbl, aHnoHbl. MeXaHU3M JAUCCOUMAIMA BEIIECTB C PA3JWYHBIMU BHUAAMU
XUMu4ecKo# cBsi3u. CteneHs Aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuiun moHHOTO OOMEHa. YCJIOBHUSI MPOTEKaHUS PEAKIUM HMOHHOTO OOMEHa,
MOJIHBIE U COKpPAIICHHbIE HOHHBIE YpaBHEHUA peakinil. CBONCTBA KUCIOT, OCHOBAaHUW U
COJICH B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHYECKOW amcconuanuu. KadecTBEeHHBIC
peakuuu Ha UoHbIL. [IoHSATHE O THapPONAU3E COJIEH.

Xumuueckuil IKCnepuUMeHm:
O3HAKOMJICHUE C MOJICTISIMA KPUCTAIUNIMYECKUX PEIIETOK HEOPTAHUUECKHUX BEIIECTB
— METAJIJIOB U HEeMETAJIOB (TpaduTa U aamasa), CJI0KHBIX BEIIECTB (XJIopuaa

HATpHs), UCCIECOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu OT BO3JAEHCTBUSA
pa3inuuHbBIX (AKTOPOB, HCCIENOBAHUE 3BJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
mpolecca JIUCCOLMAIMM  KHUCJOT, WLIeno4Yell u  coiedl (BO3MOXXHO HCIOJIb30BaHUE



BUJICOMATEPHAJIOB), TPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIMX TMPU3HAKH MPOTEKAHUS
peaknuii HOHHOTO 0OMeHa (0Opa3oBaHHE OCalKa, BBIJCICHHE Ta3a, 00pa30BaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIONINX MPUMEPHl OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
(ropeHHe, peakIuu pPa3jIoKEHUs, COSAUHEHUS), pACIO3HaBAaHWE HEOPTaHUYECKHUX
BEIIICCTB C TIOMOIIIbIO KAY€CTBEHHBIX PEAKIMA HA MOHBI, PEIICHUE YKCIIEPUMEHTATBHBIX
3amad.

HemeTtanibl 4 MX cOeAMHEHUSA

OO61mast xapakTepucTika rajnoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE
creneHu okuciaeHus. CtpoeHue u pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoOB.
XHWMHUYECKHE CBOWCTBA Ha MpUMeEpe XJopa (B3aUMOJCHCTBHE C MeETaJUIaMH,
HEMeTaJUIaMH, IiesiouamMu). XiaopoBoaopo. ColsiHasg KUCIO0Ta, XMMUYECKUE CBOMCTBA,
NoJIyueHHe, MpuMeHeHue. JlelicTBue xjopa W XJIOPOBOAOPOAa HAa OPraHU3M YEJOBEKA.
Baxueiimme X10puabl 1 UX HAX0KICHUE B IPUPOJIE.

OOmas xapaktepuctuka s7eMeHToB VIA-rpynmbel. OcOOGEHHOCTHM CTpPOEHUs
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

CrpoeHue u (pu3MUecKHe CBOMCTBA MPOCTHIX BELIECTB — KHUCIOpPOJAa U CEpBHL.
AnnoTtponHsle  MOAUGUKALMU KUCIOpPOJAa U Cepbl. XHUMHUYECKHE CBOMCTBA CEpBHI.
CepoBojiopoJi, cTpoeHUe, (PU3MUECKUE M XUMHUUYECKHE CBOMCTBA. OKCHABI CEPbl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuCIOTa, (PU3MYECKHE U XUMUYECKHE
cBoMicTBa (0OIME KaK MPEICTaBUTENS Kilacca KUCIOT U crienuduyeckue). XuMUYeCKUe
peakuuy, Jealye B OCHOBE IMPOMBIIUIEHHOTO CIoco0a MONIy4YeHUsI CEPHOM KHUCIIOTHI.
[Tpumenenue. Conn CepHOM KHUCIOTHI, KayeCTBEHHas peakluus Ha Cyiab(daT-uoH.
Haxoxnenue ceppl M €€ COCAMHECHUNM B TPUPOAEC. XHUMHYECKOE 3arps3HECHHUE
OKpY’Karollel Cpeabl COETMHEHUSIMU cepbl (KUCIOTHBIE 0K/, 3arps3HEHUE BO3/1yXa U
BOJIOEMOB), CITIOCOOBI €ro MPeI0TBPAIICHUS.

OO01ast xapakTepucTuka 31eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIEC CTENIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B MOpUponAe, (PU3HUECKHME U XHMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHUak, ero (u3nyecKue U XHUMUYECKHE CBOMCTBA,
noyiyueHue u npumenenue. Conu aMMOHUS, UX (PU3MUECKHE U XUMHYECKHE CBOMCTBA,
npumeHeHue. KauecTBeHHass peakiusi Ha HMOHBI aMMOHHS. A30THas KHUCJIOTa, €€
nojiyuyeHue, (pusnueckue U XMMHUYECKHe CBOICTBa (0OlIMe Kak MpeacTaBUTENs Kiacca
KUCIIOT U crnenuduyeckue). Mcnoap30BaHre HUTPATOB M COJIEM aMMOHMSI B KauecTBe
MUHEPATBHBIX  YAOOpeHMi. XUMHYECKOe 3arps3HeHHe  OKpYXKaioulell  cpeabl
COEIMHEHMSIMU a30Ta (KUCJIOTHBIE T0XK/IH, 3arpsI3HEHUE BO3AyXa, [IOYBBI U BOJIOEMOB).

®ocdop, amnorponHble Moaupuxanuu ¢Gocdopa, (U3MUECKUE U XUMHUYECKUE
csoiictBa. Oxcun pocdopa (V) u hochopHas kuciaora, GU3HIECKUE U XUMUIECKHE
cBOMcTBa, mnonyyeHue. MHcnonbs3oBanue ¢ochaToB B KayecTBE MHUHEPATBbHBIX
yIOOpECHHUIA.

OO6mast xapaktepuctuka 3yeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.



VYrnepoa, aniaoTponHble MOAUGUKAIIMY, PACTIPOCTPAHEHUE B IPUPOJE, PU3NUECKHE
U XHUMHUYeckue cBoiicTBa. Ancopoums. KpyroBopor yriepona B mnpupone. OKcHIbI
yriaepoja, ux (pu3nuecKue U XMMHYECKUE CBOMCTBA, NEWCTBHUE HA >KUBBIE OPraHU3MBI,
MOJTyYeHUE U PUMEHEHHE. DKOJIIOTUYECKUE POOIEMBI, CBI3aHHBIE C OKCHJIOM YIJIepo/ia
(IV), rumorte3a 100aJILHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(dekt. YrompHas
KHCIIOTa W €€ COMM, HMX (QU3NYEeCKHUe M XHUMHYECKHE CBOMCTBA, IMOJIYy4YEHUE U
npumeHenue. KauecTBeHHast peakuusi Ha KapOoHaT-MOHbI. Mcronb3oBaHue KapOOHATOB
B OBITY, MEIMIIMHE, MPOMBIIIJICHHOCTH U CEIBCKOM XO3SHCTBE.

[lepBoHayanbHble MOHSATUS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepojga (MeTaH, 3TaH, 3TWJIEH, alUETWIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAas KHCIIOTA).
[TpupoHbIe UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBINA Ta3, HEPTH), TPOTYKTHI UX
nepepaboTku (6eH3HUH), UX POJb B OBITY ¥ MPOMBIIIIEHHOCTH.

[TonsiTue 0 OMONOrMUECKH BaXKHBIX BEILECTBAaX: XKHUpaX, OENKax, yrieBojgax — 1 ux
pOJIM B JKU3HU 4YesloBeKa. MarepualibHOE €IUHCTBO OPraHMYECKHUX U HEOPraHWYECKUX
COE€INHCHUMN.

Kpemuuii, ero gusnueckre u XMMHUYECKHE CBOMCTBA, MOJIYYEHHE U MPUMEHEHHUE.
CoenuHenus kpeMHus B npupojae. Oo0mue npencrasicHus o0 okcuae kpemuaus (1V) u
KpeMHUeBOM kucinore. CuiMkaTbl, HX HCIONb30BaHHE B ObITY, MEAMIIMHE,
IPOMBIIUIEHHOCTH. BaxkHele cTpouTeabHble MaTepUaibl: KepaMuKa, CTEKIIO, [IEMEHT,
O0etoH, kene300eToH. [IpoOsieMbl 0€30MaCHOrO  HMCHOJB30BAHUS  CTPOMUTENBbHBIX
MaTepUajoB B MOBCEIHEBHOM )XKU3HHU.

Xumuyeckuii 5KChepumenm:

H3yuyeHHe OOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI,
IIPOBEJCHNE KAYECTBEHHBIX pEaKLUUi Ha XJIOPUI-MOHBI U HAOIIOJEHHE MPU3HAKOB HX
POTEKaHMs, OMBITHI, OTpaXxarolue (pusnyeckne U XMMHUUYECKHE CBOMCTBA rajOre€HOB U
UX COEAMHEHUH (BO3MOXHO WCIIOJIb30BAaHUE BUIEOMATEPUAIOB), O3HAKOMIICHUE C
oOpa3zuamMu  XJIOpUAOB (TaJOTEHHUIIOB), O3HAKOMIIEHHE C 0O0pas3laMu cepbl U ee
COEIMHEHMSIMU (BO3MOXHO MCIIOJIb30BAHUE BUACOMATEPUAIIOB), HaOIIOJEHUE TTpoLiecca
oOyrnvBaHus caxapa MmoJ JeHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOUM KUCIIOTHI, U3yUYEHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHONM CEpHON KHUCIOThI, MPOBEACHUE KayECTBEHHOMN
peakuuu Ha cynb(aT-uoH M HaOJIOJCHHE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
dbuznueckumMu  cBOMicTBaMu  a30Ta, (ochopa u WX coeauHEeHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), oOpa3laMu a30THBIX U (ochopHBIX ymoOpeHwit,
NoJlyuyeHue, cobupaHue, paclio3HaBaHHE W H3yYEHUE CBOWCTB aMMHaka, MPOBEICHUE
KAueCTBEHHbIX PEaKUMi Ha MOH aMMOHMS U QocdaT-uOH M U3yYEHHE MPU3HAKOB HUX
MMPOTEKAHUs, B3aWMOJECUCTBUE KOHUECHTPUPOBAHHOW Aa30THOW KHCIOTBI C MEIbIO
(BO3MO>KHO HCITOJIb30BAaHUE BUJIEOMATEPUAIIOB), U3yUYEHHE MOJENIEH KPUCTAIINYECKUX

pemieTok anmasza, rpadura, ¢yisiepeHa, O3HAKOMIJIGHHE C MPOIECCOM ajcopouuu
PacCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM HPOTHUBOrasa,
noJlyuyeHue, CoOMpaHHe, paclo3HABaHHE M M3yUYE€HHUE CBOMCTB YIJIEKUCIOrO rasa,
IPOBEJCHIE KAuyeCTBEHHBIX peakiuuil Ha KapOOHAT W CHJIMKAT-UOHBl U H3Yy4YECHHE
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IMPU3HAKOB ux IIPOTCKaHus, O3HAaKOMIJICHUEC C HpO,ZIYKHI/Ieﬁ CHJIMKATHOU
IIPOMBIINIJICHHOCTH, PCHICHUC OKCIICPUMCHTAJIBHBIX 3a/a4 II0 TCMC «Baxneimnine
HEMCTAJIJIbI U1 UX COCAUHCHUI).

MeTa/JIbl 1 UX COEeIMHEHHS

OO6miast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU MX
noJiokeHus B llepronmueckon cucreme xumuuyeckux anemeHTtoB .M. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTaminueckas CBsSI3b U MeETaJIMYecKas
KpUCTAJUIMYECKasg pemieTka. JJIEKTPOXUMHUYECKUU PpsJ HAOPSKEHUH  METaJIoB.
dusznyeckue MU XUMHYECKHE CBOMCTBa MeTayioB. OOIme CrocoObl IMOTyYeHHS
MeTtawioB. [loHATHE O KOPpO3UM METAIIOB, OCHOBHBIE CIHOCOOBI 3aIUThl WX OT
koppo3uu. CriiaBbl (CTallb, YyT'YH, JOPATIOMUHUN, OpOH3a) M UX NIPUMECHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamibl: TONOXKEHHME B llepmogmueckod cucremMe XHUMHUYECKUX
anementoB .M. MeHneneeBa, CTpOCHME HUX aTOMOB, HAaXOXICHHUE B MPUPOJIE.
®duznyeckne U XUMHUYECKHME CBOMCTBa (Ha mpumepe HaTpuss M Kaius). OKCuAbl U
TUJIPOKCUIBI HATPUS U Kainsl. [[puMEeHEeHE MEIOUYHBIX METAJJIOB U UX COCTUHEHUM.

[IlemoyHO3eMENBHBIE METAJIIBI MATHUWA W KAJIBIHAM: TOJIO)KEHNE B [leprnoanueckoit
cucteMe xuMuueckux aneMeHToB .M. MenaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKICHHUE
B mpupojsic. OU3NYECKHE W XMMHUYECKHUE CBOMCTBA MarHusi W Kajblvs. BakHeuime
COCAMHEHUs Kanblusi (OKCHZ, THUIPOKCUI, coyir). JKEeCTKOCTh BOJBI M CIIOCOOBI €€
YCTpAHCHMUS.

AmmoMUHUI: TToN0KeHne B [lepuoanueckoil cucreme xuMuueckux snemMeHToB J[. 1.
MenaeneeBa, CTpOCHHE aToma, HaXxOXJaeHUE B mpuponae. PU3NUECKHE U XUMHUYECKHE
CBOMCTBA aTFOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHIA M THIPOKCH/IA aTFOMUHUS.

Kenezo: monoxenue B Ilepmogmueckoit cucremMe xumudeckux snemeHtoB JI.H.
MenaeneeBa, CTpOCHHE aToma, HaXxOXJaeHUE B mpuponae. PU3NUECKHE U XUMHUYECKHE
cBoiicTBa xene3a. Okcuabl, ruapokcuabl u coiu xenesa (1) u xenesa (I11), ux cocras,
CBOICTBA U MOJIYyYCHHUE.

Xumuyeckuii 5KChepumenm:

O3HAKOMJICHUE C 00pa3llaMi METAJJIOB U CIUIABOB, UX (PM3HMUECKUMU CBONCTBAMU,
U3yYeHUE  PE3yJIbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HMCHOJB30BAHHE
BUJICOMATEPHUATIOB), OCOOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KabIIUs U HATPUS C BOAOU
(BO3MO>XHO MCIOJIb30BaHUE BUAEOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
npoliecca rOpeHus Xkelie3a B KUCI0poie (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
MPU3HAKOB TMPOTEKAHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHbl (MarHus, KaJbIus,
amoMunus, 1uakKa, kxenesa (1) u xenesa (I1), mequ (I1), HaGmoneHne u onuMcaHue
IIPOLIECCOB
OKpallMBaHUs [JIAMEHU MOHAMU HATPHsl, KAJIHUS U Kalblus (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THUIPOKCUAA ATIOMUHHUS
TUAPOKCUJA IIMHKA, PEIICHHE HKCHEPUMEHTAJIbHBIX 3aJad mno Teme «Baxuelmue
METaJUIbl U KX COCAMHEHUS.
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XuMHA 4 OKPYKAKIIas cpeaa

BemectBa u wmarepuansl B IOBCEJHEBHOM JKM3HM 4YeNOBEKa. be3omacHoe
UCIOJIb30BaHUE BELIECTB M XHMMHUYECKMX peakuuii B ObiTy. IlepBas momomis npu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYy)KawoIlled cpenpl (MpeaenbHas AOMyCTUMAas
KoHIeHTpauus BemecTB (nanee — IIJIK). Ponp XuMum B pelmIeHHH 3KOJOTHYECKUX
npobiiem.

Xumuueckuil SKCnepuMeHm:
u3yyeHue o0pasloB MaTepualioB (CTEKI0, CIUIaBbl METaJJIOB, IIOJIMMEpPHBIE
MaTepHabl).

Meorcnpeomemuule cesazu

Peanmnszanuss MeXIpeaMETHBIX CBSI3€d INPU HM3YYEeHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 UCIIOJI30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATUMN, TaK
U TIOHATHM, SBJSIFOUIMXCS CHCTEMHBIMH JUISI OTACIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LUKJIA.

OO11ue ecTeCTBEHHO-HAYyYHbIE TIOHATHUS: HAYUYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHU,
aHanu3, CHUHTE3, Kiaccu(ukanus, TMNEPUOAUYHOCTh, HAOIIOJAEHUE, SKCIIEPUMEHT,
MOJICJIMPOBAaHUE, W3MEPEHHUE, MOJEIb, SIBJICHHE, MAapHUKOBBIA 3(PQPEKT, TEXHOJOTHs,
MaTepUaIbl.

®duznka: maTepusi, aToM, 3JIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIIHJ, H30TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKHUM 3aps]l, MPOBOJHMKH, IOIYIPOBOIHUKH,
TUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTANIMYECKas pEIIeTKa, CIUIaBbl, (U3HUECKHUE
BEJIMYMHBI, €IWHUIBI H3MEPEHUS, KOCMHUYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
CounHize.

buonorus: QorocunTe3, apixanue, Ouocdepa, OSKOCHCTEMa, MHUHEPATbHBIC
yI00pEeHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJbI, IMOJE3HBIC
VICKOITa€MBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3yyenne XUMUM Ha YpOBHE OCHOBHOTO OO0mIero oOpa3oBaHMs HAMNpaBJIEHO Ha
JOCTHKEHHE OOyYarolIMMUCA JIMYHOCTHBIX, METANpPEeIMETHBIX M  MPEeIMETHBIX
pe3yJIbTaTOB OCBOCHHSI Y4€OHOTO MpEeaMETa.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIm4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 00IIIET0 00pa3oBaHUs
JOCTHTAIOTCSI B XO0J€ OOYy4YeHUS XWMHH B EIWHCTBE y4eOHOM M BOCIUTATEIHHOU
JEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU COILIUOKYJIHTYPHBIMHU U
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JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHBIMH B OOIIECTBE TNIpaBUJIaMU U
HOPMaMH TIOBEJEHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS H
COIMaIU3aIuy 00YyJarOIINXCsl.

JIMyHOCTHBIC pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTD 00yyYaroImuXxcs
PYKOBOJICTBOBAaTbCS CHCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIIMM W paCIIUpPEHHE
OIIBITA JIESATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOUIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJIEMIO, TIOHUMAaHHS 3HAYCHHS XHUMUYECKOW HAyKM B KU3HHU
COBPEMEHHOTO OOIeCTBa, CIIOCOOHOCTH BIAJNETh JOCTOBEpHOW uWHPOpMaLuen o
NEPENOBbIX JOCTHKEHUAX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) TpaKIaAHCKOT0 BOCIIMTAHMS:

IIPEJCTABJICHNS O COMAIIBHBIX HOPMax U IIPaBUiIaX MEXJINYHOCTHBIX OTHOLLICHUH B
KOJUUIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, yueOHO-
WCCIIEIOBATENIbCKOM, TBOPYECKOW M JAPYTUX BHUIAX JEITEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOW  JIEATENILHOCTH  TPU  BBINOJIHEHUH  y4eOHBIX,
MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU XUMHUUYECKUX SKCIIEPUMEHTOB, CO3/JaHUM YUEOHBIX
IIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHHWIO M B3aMMOIIOMOIIHA B MPOLIECCE ITOU
y4eOHON N1eATeNbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE TMOBEICHHE U TMOCTYIKU CBOHUX
TOBapUIIEH C TO3UIMU HPABCTBCHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJICICTBUU ITIOCTYIKOB;

3) eHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKUX TPEJICTABICHUNA O BEIIECTBE M XUMHUYECKOW pEAKLNH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOLIUX OCHOBY
JUIsT IOHUMAaHUSl CYIIHOCTH HAyYHOW KapTUHBI MUpPa, MPEICTAaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS NIPUPOJBI, B3AMMOCBA3SAX YEIIOBEKA C IPUPOJHOM CPEoH, O
pOJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIX MOTHBOB, HAMpPABICHHBIX Ha TMOJYYEHHE HOBBIX 3HAHUH 10
XUMHH, HEOOXOUMBIX JJIs1 OOBSICHEHHS HA0II01aEMbIX MTPOLIECCOB U SBJICHUM;

MO3HABATENIbHON, WH(POPMAIIMOHHON M YWUTATEIbCKOW KYJbTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbBHON pabOThl ¢ y4eOHBIMU TEKCTAMHM, CIIPABOYHOU JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMHA MH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTepeca K OOYy4YeHHIO U TIO3HAHWIO, JFO003HATEIHHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUI0, MPOCKTHON M HUCCIIEIOBATENIbCKON JEATeIbHOCTH, K
OCO3HAaHHOMY BbIOOPY HaNpaBJIECHHOCTU U YPOBHS 00YUYE€HHUS B JabHEUIIEM;

4) popMHupOBaHUS KYJIbTYPHI 310POBb:

OCO3HAHMS LIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3/10POBbIA 00pa3 >KM3HU, OCO3HAHUS TOCIEACTBUN U HEMPUSATUS BPEIHbBIX
OpUBbIUEK (YyHNOTPEOJICHHS]  alKOroJisi, HApKOTUKOB, KYpPEHHUs), HEOOXOAUMOCTH
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coOI0ICHHsI MpaBUil OE30MAaCHOCTH MpU OOpalIEHWU ¢ XMMHUYECKMMH BELECTBAMHU B
OBITY U peajbHOM KU3HU;

5) TpyaoBOro BOCIIHTAHUSI:

UHTEpeca K MPAKTUYCCKOMY H3YUSHHIO MPO(PEcCHil W TpyAa pa3iINdHOro poja,
YBOXCHHUE K TPYAYy M Pe3yibTaTaM TPYAOBOU JEATCIBLHOCTH, B TOM YHCJIE Ha OCHOBE
IPUMEHEHHsI TIPEJMETHBIX 3HAHUM 0 XHMHH, OCO3HAHHOTO BBIOOpA MHIAMBUIAYabHOMN
TPAeKTOPUHU TMPOJOJDKCHHS O00pa3oBaHHWS C YYE€TOM JHUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHENIHOM
npoeCCHOHATBHON EATEIBHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJlalTUPOBATHCS B MPOGECCUOHANBHOU CpEJie;

6) 3K0J10rN4eCKOro0 BOCIIUTAHMS:

HKOJIOTUYECKH 1€JI€CO00PA3HOT0 OTHOIIEHHUS K MPUPOJIC KaK UCTOYHUKY JKU3HH Ha
3emMiie, OCHOBE €€ CYIIECTBOBaHHUS, MOHUMAaHMS IIEHHOCTH 3JI0POBOTO M 0€30MMacHOro
oOpa3a JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3HUYECKOMY U
MICUXUYECKOMY 370pOBbIO, OCO3HAHUSI IIEHHOCTH COOJIOJCHUS MpaBusl 0e30MacHOTo
MOBEJICHMS TIPH pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYyAIUAX, YTPOKAIOIMIUX 3JI0POBBIO U
JKU3HHU JTIOACH;

CIIOCOOHOCTH TPUMEHSTH 3HAHWS, IOJydyaeMble NPH H3YYCHUU XUMHUH, IS
pellleHus 3a7a4, CBSI3aHHBIX C OKPY’)KAlOIIeH MPUPOJHOM CPEeAoil, MOBBIIIECHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUSA TIJIOOATBHOIO XapakTepa SKOJOTHYECKUX
npo0JieM M MMyTeH UX PEIICHHUS MOCPEICTBOM METOJIOB XUMUH,

HKOJIOTUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW ¥ COLMAJIBHOMN MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeranpeaMETHBIX  pe3yJbTaTOB  BBIACJSIOT  3HAYUMMBIE  JJIA
dbopMUpOBaHUSI MUPOBO33PEHUSI OOIECHAYYHbIC MOHATUSA (3aKOH, TEOPHs, MPUHIIMII,
runoresa, Gakrt, CUCTEMA, MPOLECC, IKCIIEPUMEHT U IPYTO€), KOTOPHIE UCIIONb3YOTCS

B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEIMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHUMN U3 ATUX
npeaMeToB (OpMUPOBATH MPEJACTABICHHE O IEJOCTHOM HAay4yHOW KapTUHE MHUpa, U
yHUBEpCalbHbIe  y4yeOHble  JeWcTBUS  (TIO3HABaTelbHBIE, = KOMMYHHKATUBHEIE,
pPETYJISITUBHBIE),  KOTOpble  oOecreynBaroT  (GOPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY TJIAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOU NeATEIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJoruyeckue 1eMcTBU:

YMEHHUE HCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUJIEHUS] TPU OCBOCHUMW 3HAHMWI:
PACKphIBaTh CMBIC] XMMHUYECKHUX TOHATHH (BBIACIATh MX XapaKTEpHbIE IPU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBSI3b C JIPYTMMHU TOHSITHUSMH), HUCIOJIH30BAaTh TOHSTHUS IS
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OOBSICHEHUS] OTAENBHBIX (PAKTOB W SIBIICHUI, BHIOMpATh OCHOBAHHS U KPUTEPUU IS
KJaccu(uKanuyM XUMHUYECKMX BEIIECTB M XUMUYECKHX PEaKIUW, YCTaHaBIIMBATh
MPUYUHHO-CJICICTBEHHBIE CBA3UM MEXIYy OOBEKTaMH HW3Y4YEHUS, CTPOUTH JIOTMUECKHE
paccyxJeHus (MHIYKTUBHbBIE, IEAYKTHBHBIE, MO aHAJIOTHWH), MPOBOJIUTH BBIBOJBI H
3aKJIFOYECHMUS;

YyMEHUE TMPUMEHATh B IMpOIECCE IMO3HAHWA TNOHATHS (IPEIMETHBIE U
MeTaIpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJIb3yeMble B XHMHH,
npeo0pa3oBbIBaTh IMIUPOKO IMPUMEHSEMbIE B XHMHUHM MOJEIbHbBIC TPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUuecKas (opMysia U ypaBHEHHE XUMUYECKOU
peakluuy - NpU PEIICeHHH y4eOHO-TIO3HABATEIbHBIX 3a/1ay, C YYETOM ITHUX MOJEIIBbHBIX
NPEACTABICHUNA BBISIBISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3y4aEeMBbIX
OOBEKTOB - XHMMHYECKHMX BEIIECTB M XUMUYECKUX pEAKUUH, BBISIBIATH OOIIUE
3aKOHOMEPHOCTH, IPUYHUHHO-CJIECICTBEHHBIE CBSI3M W IIPOTUBOPEYMS B HM3Yy4aEeMbIX
IIPOLIECCAX U SIBJICHUSX.

ba3oBble ncciaenoBarejabCKHe 1eCTBUSA.

YMEHHUE HCIOJIb30BaTh IOCTABIICHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS, a TAaKXK€ B Ka4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXCHUM;

NPUOOPETEHUE ONbITa II0 IJIAHWPOBAHMWIO, OPTaHU3aIllMd U IIPOBEACHUIO
YYCHHYECKHX  JKCIIEPUMEHTOB, yMEHHE  HaOmoJaTh 3a  XOJIOM  Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yJbrar, (GopMmyaupoBaTh O0O0O0OIICHHS U
BBIBOJIbI 10 PE3yJIbTaTaM MPOBEICHHOTO OIbITA, MCCIECNOBAHUS, COCTABJISTH OTYET O
npoJieaHHoi padore.

Pa6ora ¢ undpopmanmeii:

yMEHUE BHIOMPATh, AaHAIM3UPOBATH U UHTEPIIPETUPOBATh HHPOPMALIUIO PA3THUHBIX
BUJIOB W (OpM TMpejCTaBICHUS, MOIYy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJIsipHasl JIUTepaTypa XUMHUYECKOTO COJEpAHUsS, CIPABOYHBIE MOCOOUS, PECYPCHI
NHTepHeTa), KPUTUYECKHM  OIEHHUBATh MPOTUBOPECUMBYID U  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHUE NPUMEHATh Pa3IUYHbIe METOAbl MU 3alpPOChl MPU TMOUCKE U OTOOpE
WH(pOpMAIIK U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX /I BBITIOJHEHUS YU€OHBIX U
MO3HABATENbHBIX 3a/1ad OINPEJEIEHHOIO0 THUIla, MPUOOpPETEHHUE OmbITa B 00JacTH
WCIIOJB30BaHUsA  MHGOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTMH,  OBJaJCHUE
KYJbTYpPOU aKTUBHOTO MCIOJIB30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BBIOMpaTh ONTUMaIbHYI (GOpMYy TMpeacTaBieHUusT HHGOpPMAlUM W WIUIFOCTPUPOBATH
peliaeMble 3aJ1aur HECJIOXKHBIMU CXEMaMH, luarpaMMamu, IpyrumMu ¢popmamu rpaduku
1 NX KOMOWHAIIASIMH;

YMEHHE  HCIOJIb30BaTh M  aHAJIM3UPOBATh B  Tpolecce ydyeOHOM W
UCCIIEIOBATENIbCKON  JIEATeIbHOCTH HWH(OpPMANMI0 O BIUSHUM ITPOMBIIIJIEHHOCTH,
CEJILCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYIKAKOIIEH TPUPOTHON CPEIbI.
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KoMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeCTBUS:

YMEHHE 3a/1aBaTh BOMPOCHI (B XOJie¢ AMaliora U (WJIH) AUCKYCCHUU) MO CYIIECTBY
oOcyxxaaemMoil TeMbl, (POPMYIHPOBATH CBOM MPENTIOKEHUS OTHOCUTEIHHO BBITOJTHEHUS
MPEIIOKEHHOW 3a]1a4H;

npuoOpeTEeHNE OIbITa MPE3EHTAIlMH PE3YJbTaTOB BBHIMOJHEHHUS XUMHUYECKOTO
AKCHEpUMEHTa (J1a0OpaTOPHOIO OIbITa, J1TA0OpPaTOPHONW pabOThl MO HCCIETOBAHUIO
CBOWCTB BEILECTB, YYEOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMHU I[I03HABATEIbHOM U
UCCIIEIOBATENLCKON ACSITENbHOCTU MPH PEUICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
ydeTa OOIMX MHTEPECOB W COTJIACOBAHUS TO3UIMH (00CYXIeHHs, OOMEH MHCHHSIMH,
«MO3TOBBIE MITYPMBI», KOOPIUHAIIUS COBMECTHBIX JCHCTBUM, ONPEACICHUE KPUTEPHUCB
10 OLIEHKE KaYeCTBA BBIMIOJHEHHON padOTHI U APYTHE);

PeryasiTuBHBbIe YHHBepCcaJIbHbIEe YUeOHbIE JelCTBUS:

YMEHUE CaMOCTOSITEJIBHO OMNPEACNATh IEH  JICSITENIbHOCTH, ILJIAHUPOBATD,
OCYIIECTBISITh, KOHTPOJUPOBATh M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpATh HambOosiee 3(PGEKTUBHBIE CIOCOOBI pEIICHUS Y4YEOHBIX H
MO3HABATENIbHBIX ~ 3aJ]a4, CaMOCTOSATEIbHO  COCTABJISITH WJIM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJTOPUTM JEHCTBUN TIPU BBITIOJIHEHUH 33JIaHUM C YYETOM IOJTYYEHUs
HOBBIX 3HAaHUU 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIMsIX, OIEHUBATH
COOTBETCTBUE TMOJIYYCHHOTO pe3yJibTaTa 3asBJICHHOW II€JIM, YMEHHE HCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IpeJjlaraéMble B YCIOBUHU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOEHHUIO 00S3aTEIBHOTO COAEpKaAHUSA,
YCTAHOBJICHHOTO JTaHHOU (penepalibHONM paboueil MporpamMmoil, BBIIEISIOT: OCBOSCHHBIC
00yYaroIIMMUCI HAy4YHbIC 3HAHUSI, YMEHUSI U CHOCOOBI JeHUCTBUH, crienuduueckue ais
npeaMEeTHON 00J1acTh «XUMUS», BUJBI JACITEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTepIpeTalru, TpeoOpa3oBaHUI0 U TPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX
CUTYyalUsIX.

K konmy oOyuenuss B 8 kJjacce y oOyuwaromerocs OynyT c(opMupoBaHb
CJIeTyIOIINE MPEIMETHBIE PE3YIbTaThl IO XUMHH:

packpbiBaTh CMBICII OCHOBHBIX XMMHUYECKUX TIOHATHUH: aToOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJHAS U
HEOJTHOPOJ/IHAsI), BAJICHTHOCTh, OTHOCUTENBbHAs aTOMHAas W MOJIKYJSIpHAs Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasi JI0Jsl XMMUYECKOTO 3JIEMEHTa
B COCAMHEHWH, MOJSIpHBIM  00BEM, OKCHA, KHCJIOTa, OCHOBaHHE,  COIb,
3JIEKTPOOTPULIATEIBHOCTh, CTENICHb OKUCIIECHHUS, XUMUUECKasi PeaKius, KiIacCHu(pUKaIusl
peaxkuil: peakuu COeIMHEHUS, PEAKIMN PA3I0KEHUs, PEaKLUK 3aMEeLICHHs], peaKIuu
oOMeHa, 3K30- M 3HJO0TEPMHUUECKHE peaKklnu, TeIoBoi 3(h(eKT peakuuu, apo aToMma,
DIIGKTPOHHBIN CIIOM aToMa, aTOMHAas OpOWTalb, PaAMyC aToMa, XUMHUYECKas CBsI3b,
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MOJISIPHAsT M HENOJIIpHAs KOBAJICHTHAs CBSA3b, MOHHAS CBS3b, MOH, KAaTUOH, aHWOH,
pacTBOpP, MaccoBas J10JIsl BElIeCTBa (MPOIICHTHAs! KOHIIEHTpPAIIKsI) B paCTBOPE;

WJUTEFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUUYECKUX MOHATHI U IPUMEHSTh 3TH
MTOHSATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCITIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY IJIsl COCTaBlIeHHS (DOPMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

OTPEENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIICHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEIIECTB K
OTpENICICHHOMY KJIacCy COEIMHEHMM 1o (QopmyiaM, BUJ XUMHUYECKON CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCTUHECHUSX;

packpeiBath cMbIcl [lepuoguueckoro 3akona /.M. MenneneeBa: 1eMOHCTpUPOBATh
MMOHHUMAHHUE TEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XUMHMYECKHX JJIEMEHTOB OT UX
nonoxeHuss B lleppoamyeckonl cuCTeMe, 3aKOHOB COXpPAaHEHUs MAcChl BELIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HUs, 3aKOHAa ABOTaIp0; OMUCHIBATH U
XapakTepu3oBaTth TaOauMuHyro ¢opmy Ilepuogmyeckod CUCTEMBl XHUMHUYECKHUX
AJIEMEHTOB: pa3nuyaTh TMOHSTUS «rJlaBHasg noarpynna (A-rpynma)» W «moOo4yHas
noarpynna (b-rpynma)», Manele ¥ OOJbIIME TEPUOABI, COOTHOCHUTH OOO3HAYECHUS,
KOTOpble uMmeroTcst B Tabnuie «llepuonuueckast cucrema xumuueckux sneMeHToB JI.1.
MenpaeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUsS aTOMOB XHMWYECKHX
3JIEMEHTOB (COCTaB M 3apsAl sijpa, oOLIee YUCIO IEKTPOHOB U pacHpelesieHue UX 10
AIIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh  XMMUYECKHE  DJIEMEHThl, HEOPraHUYEeCKHE  BEIIECTBa,
XUMUYECKHE peakuuu (MO YKCIy M COCTaBy YYacTBYIOUIMX B PEAKIMHM BEIIECTB, IO
TerioBoMy b dEKTy);

XapaKTepU30BaTh (OMUCHIBAThH) 00IME XUMHUYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  MOJTBEPXkJas  ONHCAHUE MOpPUMEpPAMU  MOJICKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOT'O COCTaBa,
BO3MOYKHOCTHU IIPOTEKAHUSA XUMUYECKHUX MTPEBPALIEHUN B PA3JIMYHBIX YCIIOBUSX;

BBIYUCIISATH OTHOCUTENBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOI0 3JeMEHTa Mo (opMyJie COCIUHEHHUS, MAaCCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUU;

MIPUMEHATH OCHOBHBIE OTIEPALIMM MBICIUTEIILHON JESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 000O0IEHNE, CHUCTEMAaTHU3AINI0, KIACCHU(UKAINIO, BBISIBICHUE MPUYNHHO-
CIICICTBEHHBIX CBS3C€U — JJI1 M3YYEHUS CBOMCTB BEIIECTB M XUMHYECKHUX PEAKIIUH,
€CTECTBEHHO-HAYYHBIC METOIbI IO3HAHUS — HAOIIOJICHUE, H3MEPEHUE, MOJICITUPOBAHUE,
AKCHEPUMEHT (PEeabHbII U MBICIICHHBIN);

ClIeI0OBaTh IMpaBWjaM TOJb30BAHUS XHMHUYECKOW TMOCYI0M M J1TaOOpaTOPHBIM
obopynoBaHMEM, a TaK)Ke MpaBWIaM OOpalleHHs] C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIMSMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJYUYCHUIO U

17



coOupaHui0 Tra3000pa3HbBIX BeEHIECTB (BOAOpPOJAa W KHCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C ONPEAECICHHON MACCOBOU J0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHl MO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIIbIO HHANKATOPOB (JTaKMyc, peHoIPTaIenH, METUIIOPAHXK U IPyTHeE).

K xonmy oOyuenuss B 9 kuacce y oOydaromerocs OyayT chopmMupoBaHbI
CJIeIyIolre MPEeAMETHbBIC PE3YJIbTAThI IO XUMUU:

PACKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUM IJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, MIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, BaJCHTHOCTb,
AJEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCICHMS, XUMUYECKas pEeaKIHs, XUMUYECKas
CBSI3b, TEIIOBOW A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PACTBOP, DIACKTPOJIUTHI,
HEAJICKTPOJUTHI, DJEKTPOJIUTUYECKAsT JAMCCOLMAlUS, pEeaKIMd HOHHOTrO0 OOMEHa,
KaTaJn3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE PpEAKIUU,
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMUs, aM(POTEPHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHaf,
WOHHAs, METaJUIMYecKas), KpUCTAJLUIMYECKash pelieTka, KOppo3us METalIOB, CILIABBI,
CKOPOCTh XMMHYECKON peaklUHH, TMpeaeabHo gonyctumas koHueHtpauusa [IJIK
BEILIECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHSITUI U IPUMEHSITh 3TH
MOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPALICHUN;

UCIIOJb30BaTh XUMHUYECKYIO CHUMBOJUKY JJIsI COCTaBjieHUS (OpPMYJl BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKHUX DJIIEMEHTOB B
COCAUHEHUSIX PA3JUYHOTO COCTaBa, MNPUHAMJICKHOCTh BEIIECTB K OINPEICICHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmyiaM, BUJ XUMUYECKON CBs3M (KOBaJCHTHas, MOHHAas,
METaJJTMYEeCKasi) B HEOPraHMYECKUX COCJMHECHUSX, 3apsji HOHA [0 XHUMHUYECKOU
dbopmylie, xapakTep Cpelbl B BOJHBIX PAacTBOpaX HEOPTraHUUECKUX COCIMHEHUH, THUI
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

packpeiBaTh  cMbicn  [lepuommueckoro  3axkona .M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 TOHUMAHUE: OTMIMCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO (HOPMY
[leproguyeckoid CHCTEMBl XUMHUYECKUX OJJIEMEHTOB: pa3ivyaTh IOHSATUSI «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobounas noxarpynma (b-rpymnmna)», maneie U OofblIne
MEPHUOJIbI, COOTHOCUTh 00O3HAYCHMS, KOTOPhIE UMEIOTCS B MEPUOJIMYECKON Tabnwmiie, C
YUCJOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn sizpa, oOIee YUCIO DJIEKTPOHOB M PACTIPEICICHHE MX MO0 AJICKTPOHHBIM CIIOSIM),
OOBACHSTH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB JIEMEHTOB U UX COCTMHCHHM
B IpeJieyiaX MajbIX MEPHUOO0B U TJIABHBIX MOATPYIII C YIETOM CTPOCHHS UX aTOMOB;

KIaccu(puIUpoBaTh ~ XUMHYECKHE  JJIEMEHTBhI, HEOPTaHMYECKHE  BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy W COCTaBY Y4YacTBYIOUIMX B PEAKIMHU BEIIECTB, IO
TerIoBoMy G (HEKTy, 0 NBMEHEHHIO CTETICHEN OKUCIICHHS] XUMUYECKUX JIEMEHTOR);

XapaKTepru30BaTh (OMUCHIBATH) OOIMIKMEe W cHEUPUUIECKHe XUMHUUYECKHE CBONCTBA
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MPOCTBIX M CJOKHBIX BEUIECTB, MOATBEPKAASI ONMUCAHUE MPUMEPAMH MOJEKYISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOMIMX XUMUYECKUX PEAKIIUH;

COCTaBIISAITb YPaBHEHUS JJIEKTPOJIMUTHYECKON AMCCOIMALAM KHUCJIOT, LIEIOYEH U
CoJIeil, TIOJIHBIE M COKpAIIICHHBbIE ypaBHEHHUS pPEaklMil MOHHOro OOMEHa, ypaBHEHHS
peaKkuuii, MOATBEPKAAIOIINX CYIIECTBOBAHUE FEHETUYECKON CBA3M MEXK/Y BEIIECTBAMHU
Pa3JIMYHBIX KIJIACCOB;

PacCKpbIBaTh CYIIIHOCTh OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIINI OCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ATHX PeaKkluii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCKMOCTU OT UX CTPOEHUS, BOBMOKHOCTHU
MPOTEKAHUS XUMUYECKHUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChl BEUIECTB,
MAacCCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTa MO (hopmysie COeAMHEHUSI, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEaKIUU;

COOJIO/IaTh TMpaBWJIa TOJB30BAHUS XUMUYECKOM TMOCYyAOH UM Ja00paTOPHBIM
000py/lOBaHUEM, a TakKe IpaBuyia OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKITUSIMU TIO BBITIOJHEHUIO Ja00pPaTOPHBIX XUMHUECKUX OMBITOB MO MOJYyUYECHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHUAKA U YTIEKHUCIIOTO ra3a);

MPOBOAUTh PEAKLMH, TIOATBEPKIAIOIMINE KAadyEeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM IyTEM XJIOPUAOPOMU-, HOTUI-, KapOoHaT-, hocdart-
, CWJIHMKAaT-, CyJlb(aT-, THUAPOKCUA-HUOHBI, KATHOHHI aMMOHHUSI U HOHBI HU3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

MPUMEHSITH OCHOBHBIC OTEPAIlUU MBICIUTEILHOU ACSTEILHOCTH - aHAJIU3 U CUHTE3,
CpaBHEHHME, O0O0OOIIEHHE, CUCTEMATH3allUI0, BBISIBJICHUE MPUUYUHHO-CIICICTBEHHBIX
CBSI3€M - Ui M3YyYEHUs CBOMCTB BELIECTB U XHMHUYECKUX PEAKIUW, €CTECTBEHHO -
Hay4YHbIE€ METOJIbl TTO3HAHUS - HAOJIOACHUE, U3MEPEHHE, MOJICTUPOBAHNE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Haumenosaunue
KommuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
Ne /| pasnmenoB u Tem Conepxxanue 00ydeHHs
4acoB oOyJaromuxcs

y4eOHOTO IIpeaMeTa

HepBOHa‘IaJII)H])Ie XUMHUYCCKHEC ITOHATUSA

1.1 Xumwua — BaxkHas 5
00J1aCTh
€CTECTBO3HAHUS U
[MPAKTUYECKON
e TCILHOCTH
yeJIoBEeKa

[IpenqmeT xumun. Posib XuMuH B )KU3HU
yejoBeka. XUMUS B CUCTEME HayK.

Tena u BemecTBa. PU3nUECKUE CBOMCTBA
BEILIECTB. ATpEeraTHOe COCTOSTHUE BEIIIECTB.
[ToHsiTHE O METOAaX MO3HAHUS B XUMUH.
UucTtsle BemecTBa U cMmecu. CriocoObl
pa3aeiaeHusi CMecei.

Xumuueckuit IKcnepumenm:
/[emoucmpayuu.

3HAKOMCTBO C XMMHUYECKOMW MOCY/IOH, C
mpaBuIaM pabOTHI B JaOOpaTOpUU U
pueMaMu oOpalieHus ¢ J1a0opaTOpHbIM
obopynoBanueM. PU3NUYECKHE CBONCTBA
00pa3IoB HEOPTAHUYECKUX BEIIECTB —
METAJJIOB M1 HEMETAJIOB.

CriocoOnbI pa3aeieHust cMeceit
(¢punbTpoBaHUeE, BEIIApUBAHUE,

TUCTUIUTALINSL, XpoMaTorpadus).

PackpbIBaTh CMBICI U3y4ae€MbIX MTOHSATHA.
PackpbIBaTh posib XUMHUU B IPUPOJIE U
PKW3HU YEJIOBEKA, €€ CBS3b C IPYTUMU
HayKaMH.

PaznuyaTh YMCThIE BEIIECTBA U CMECH;
OJHOPOAHBIE U HEOJTHOPOIHBIE CMECH.
Paznmuuath pusndyeckrne u XUMHUIECKUE
SIBJICHUS.

CrienoBaTh aJITOPUTMaM HUCTIOJIb30BAHUS
DKCIIEPUMEHTAIIbHBIX METOJ0B —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
Ha0nronaTh 1 onuchiBaTh 00OBEKTHI MIPU
MMPOBEACHUY IEMOHCTPALIUMN 1
1Ta0OPATOPHBIX OMBITOB IO U3YYCHHIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeIICHUs] CMECEUN BEIIECTB.

[[pOBOANTE XUMUYECKUH SKCIIEPUMEHT IPU
pa3iesieHuu cMecel (Ha MpuMepe OYUCTKU

MOBAPEHHOM COJIM) B XOJI€
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VlabopamopHvie onvimol:

3yuyeHue w  onucaHue  (PU3HYECKUX
CBONCTB 00pas31oB HEOPraHUYECKUX
BEILECTB.

3yueHue cnocoOOB pa3esieHus cMecei (¢
MOMOIIBIO MarHuTa).

I Ipakmuueckue pabomui:

Ne 1. IlpaBuna paGoTel B JabopaTopuu H
MpueMbl oOpalleHuss ¢ J1abopaTOpHBIM
000pyI0BaHUEM.

Ne 2. Pasnmenmenue cMmeceil (Ha mpumepe
OYKMCTKU MOBAPEHHOM COJIN)

MpakTHIecKoi padboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10H U 1JaOOpaTOpPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
00panieHusl ¢ XUMHUYECKMMU BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKLIHUEH IIPU
BBINIOJIHEHUH MTPAKTUYECKOU paboThl No 1.
BricTpanBaTh pa3BepHYyThIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM Ha MH(POPMALIHIO
13 yuyeOHUKa

Y CIIPABOYHBIX MAaTEpUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
anmnapar Kypca XuMuu

1.2.

Bemiectsa
U XUMHAYECKUE
peaKuuu

15

ATOMBI W MOJIEKYJbl. XHMHUYECKHE
DJIEMEHTBL. CumBOIIBI XUMHAYECKUX
DJIEMEHTOB.  lIpocThle W CIIOXKHBIE

BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumuueckas popmyna. BanentHocTh
ATOMOB XMMUYECKUX 3JIEMEHTOB.

3aKOH ITOCTOSTHCTBA COCTABA BEILIECTB.
OTHOcCHUTENIbHAs aTOMHAs Macca.
OTHOCHTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 0JIsI XUMHUYECKOTO DJIEMEHTA B
COCAMHEHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaKiui, yCIOBUS UX MPOTCKAHMSI.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMHUECKUX SIBJICHUN C TOYKU 3PCHHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KnaccupuupoBaTh XUMUYECKUE PEAKIIUU
(110 YKCITY ¥ COCTaBY pEarupyroIux u
00pa3yromuxcst BEMIECTB).

CocraBinsaTh (popmyJibl OMHAPHBIX BEILIECTB
M0 BaJICHTHOCTH M OTIPEJIENIATh
BaJICHTHOCTH 110 (hopMyJiaM BEIIECTB.
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KonuuectBo BemectBa. Mosbs. MossipHas
Macca. B3anMocCBsA3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IUHUIL BEIIECTRA.
PacdeTsl o hopMynaM XUMUYECKUX
COCJIMHCHMH.

dusnyeckre 1 XUMHUYCCKHE SIBIICHHUS.
XyMHUUecKas peakius U €€ IPU3HAKH.
3aKOH COXpaHEHUSI MacChl BEIIICCTB.
XHUMUYECKHUE YPaBHEHUS.
Kitaccudukanusi XuMU4EeCKUX Peakiiuit
(coenuHEeHUS, Pa3IOKEHUS, 3aMEITICHU,
oOMeHa).

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

dusznyeckue CBOMCTBa 00pa3iioB
HEOPTraHMYECKUX BEIECTB — METAJIOB U
HEMETAaJIOB.

OOpasIel BEMIECTB KOJIMYECTBOM | MOJIb.
duszndeckue siBjaeHU (IJIaBJICHUE BOCKA,
TasiHUE JIbJa, pACTUPAHUE caxapa B CTYIIKE,
KUIICHUE U KOHJICHCAITUS BOJIBI).
XHUMUYCCKHE SBJICHUS (TOPSHUE CBEUH,
IPOKaJIMBaHUE MEITHON TTPOBOJIOKH,
B3aMMOJIEMCTBUE COIbI HJIN Meja C
COJISTHOM KHUCIIOTOM).

HaOmtonenue npu3HakoB MPOTEKAHUS

PaccTaBnarh ko3hPUIMeHTH B
YPaBHEHUSX XUMUUYECKHUX PEAKITUH.
Ha0nronaTh 1 onuchbiBaTh 00BbEKTHI IPU
[IPOBEJEHNUN TEMOHCTPALNN U
1a00paTOPHBIX OIBITOB.

[IpoBOIUTH BHIYUCIIEHUS IO (DOopMyTiaM
XUMUYCCKUX COCTUHEHUN U YPAaBHCHHSIM
XUMUYECKUX PEaAKIIH.

[IpuMEeHATh €CTeCTBEHHO- HAyUHbIE
METOJIBI TIO3HAHUS (B TOM YHCIIE
HaO0JII0ICHUE, MOJICITMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIEpaIluU
MBICIIUTETILHOM IESITeIbHOCTH (CpaBHEHHE,
knaccudukaius) BeictpanBaTh
Pa3BEPHYTHIC MUCHbMEHHBIC W YCTHBIC
OTBETHI C OTIOPOU HA MHPOPMAIIUIO U3
yaeOHHUKa M CTIPABOYHBIX MAaTEPHAIIOB,
PaMOTHO MCTIOJIB30BaTh U3yUYCHHBIN
MOHATUMHBIN anmnapar Kypca XUMUAH
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XUMUYECKUX PEAKI (pa3ioKeHHe
caxapa, B3auMOJIeCTBHE CEPHOM KUCIOThI
C XJIOpUIOM Oapusl, IOJIYICHHE U
pasznoxxenue ruapokcuaa meau (1) npu
HarpeBaHUM, B3aUMOJICHCTBHUE Keye3a C
pactBopoMm cosid Mea (I1). OmbIThI,
WUTIOCTPUPYIOIINE 3aKOH COXPAaHEHUS
MaccChl.

VlabopamopHvie onvimol:

Co3ganue Moaeneil MoJIeKy
(ILIapOCTEPHKHEBBIX ).

Onucanue GpU3NIECKUX CBOMCTB 00pa3LioB
HEOPraHWMYECKHUX BELIECTB — METAILIOB U
HEMETaJUIOB.

HaGmronenue dpusndeckux (MaBaecHUE
BOCKA, TasHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, MPOKAJIUBAaHUE METHON
MPOBOJIOKH) SIBJICHUM.

Ha0nronenue u onvcanyue Npu3HaKoB
MPOTEKAHUSI XMMHUYECKUX PEAKIIMI Pa3HBIX
TUIIOB.

Bviuucnenus:

OTHOCUTEIBHON MOJIEKYJIAPHOW MACCBI
BEIIECTB, MOJIIPHOW MacChl, MACChI
BELLECTB, MACChl U KOJIMYECTBA BEILECTBA;
MacCOBOM 1011 XUMUYECKOTO 3JIEMEHTA 110
dbopmylie COeTUHEHUS;
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[10 YPaBHEHUAM XUMHUYECKUX PEAKIUN:
KOJIMYECTBA, MACChI BELECTBA

110 U3BECTHOMY KOJIMYECTBY, Macce
[PE€areHTOB WJIM IPOJYKTOB PEAKLIUH

Htoro o pazneny

20

Ba:xHeiuue npeacTaBuTell

N HCOPraHNMICCKMUX BEIICCTB

2.1

Bosnyx. Kucnopon.
[Toustue 00 oxkcuaax

6

Bo3ayx — cMech razos. CoctaB Bo3ayXxa.
Kuciaopon — 31€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue kucinopoa B Ipupoze,
bu3nUecKre 1 XMMUYECKUE CBOWCTBA
(peaxuuu ropenust). Oxkcuasl. [IpumeHenue
kuciopoaa. CriocoObl MoTy4YeHuUs
KHUCIIOpOia B JIa0OPATOPUH U
MPOMBILIIJIEHHOCTH. KpyroBopoTt
Kucaoposa B mpuponae. O30H —
QIUIOTpOTHAs MOU(PUKALINS KUCIOPOa.
TennoBoit a3 PexT XuMHUUECKON peakini,
TEPMOXUMUYECKUE YPABHEHUS], K30~ U
SHJIOTEPMHUYECKUE peaknu. Tommso:
YTOJIb U METaH. 3arpsi3HEHUE BO3/1yXa,
YCHJICHHE MTAapHUKOBOTO d(pdekTa,
pa3pylieHrne 030HOBOTO CJIOSI.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

KauecTBeHHOE OnpenesieHue coaepKanus
KHCJIOPO/Ia B BO3AYyX€

[Tonyuenue, coOupanue, pacrio3HaBaHHE

M cronb30BaTh XUMHUECKYIO CUMBOJIUKY
TSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHN XUMHUYECKHUX
PEAKLHI C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/1yXa, GU3NICCKHEC U XUMHUYCCKHE
CBOMCTBa KHCIIOPOJIa, CTIOCOOBI €T
MOJTyYeHHUsI, MPUMEHEHNE U 3HAUCHUE B
MPUPOC W KNU3HM YejoBeka. CpaBHUBATh
peaKInK TOPESHUS U MEJIJICHHOTO
OKHCJICHHS.

OOBICHATH CYIIHOCTD YKOJIOTHICCKUX
mpo0JieM, CB3aHHBIX C 3arpsS3HCHUEM
BO3TyXa.

CrnenoBath npaBuaM 0€30MacHOM pabOThI
B 1a00pATOPHH IIPH HUCIIOIB30BAaHUN
XUMUYCCKOHN TIOCYABI U 000PYI0BaHNS, a
TaKKe IIpaBUjiaM OOPAICHUS C TOPIOYNMHU
BEIECTBAMHU.

HHaHI/IpOBaTB N OCYHICCTBIIATDH
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Y N3y4YECHHUE CBOMCTB KUCIOPOAA.
HaOironenne B3auMOIEMCTBHS BEIIECTB C
KUCJIOPOJOM U YCIIOBUS

BO3HUKHOBEHUS U MPEKPAIICHUSI TOPEHUS
(moxkapa).

VlabopamopHhuwiii onvim:

O3HakoMIIeHHE ¢ oOpa3aMu OKCHJIOB H
OITMCAHUE UX CBOMCTB.

[l Ipaxmuueckas paboma:.

Ne 3. Tlomydyenue u cobupanue KUCIOpoa,
M3y4YECHUE €TO CBOMCTB.

\Buiuucnenus:

MOJIEKYJISIPHON MacChl KUCJIOPOJa U 030HA
Ha OCHOBAHMH aTOMHOM MacCChI
XUMHYSCKOTO DJICMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA

M0 YPaBHEHUSAM XUMUYECKUX PEaKIIUi

Ha [TPAKTUKE XUMHUYECKUE SKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUS, JIeJaTh BHIBOIBI
M0 pe3yJibTaTaM SKCIIEPUMEHTA MPU
MPOBEJCHUH JTaOOPATOPHBIX OMBITOB U
MPaKTHYECKON pabOTHI.

BbIYuCIsITh KOJIMUECTBO BELIECTBA, 00bEM
rasza no opmynam.

'Y4yacTBOBaTh B COBMECTHOM paboTe B
rpyImne.

BricTpanBaTh pa3BepHYyThIC MUCHbMEHHbBIC U
YCTHBIE OTBETHI C ONOPOH Ha MHGOPMALIHIO
13 yuyeOHUKa

U CIIPABOYHBIX MaTEPHUAIIOB, TPAMOTHO
VCII0JI30BATh U3YYEHHBIN ITOHSITUWHBIN
armapar Kypca XuMHUH

2.2

Bonopon. [lonsarue o
KHCJIOTaX U COJIAX

Boaopoa — 31eMeHT ¥ TPOCTOE BEIIECTBO.
Haxoxnenue Bogopoaa B Ipupoe,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA,
MPUMEHEHUE, CIIOCOOBI TTOTYICHHUSI.
Kucnoter u conmu. MonsipHbIil 00BEM Ta30B.
PacyeTsl 0 XMMUYECKUM YPaBHEHUSM.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

[lonyuenue, coOupanue

PackpbIBaTh CMBIC N3yYa€MbIX HOHATHI U
MPUMEHSITh ITU TIOHSATUS MPU OMUCAHUU
CBOWCTB BELIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
dbu3nUecKre 1 XUMUYECKHE CBOWCTBA
BOJIOpOa, CIIOCOOBI €ro MOTyUYEeHHUS,
MIPUMEHCHHUE.

Cobupath mpubop I MOTYUEHUS
BOJOPOJA.

M cnosnb30BaTh XUMUUYECKYIO CUMBOJIMKY
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U pacro3HaBaHUE BOJAOPO/IA.
B3anMozeiicTBue BOAOPO/Ia C OKCUIOM
mvenu (I1).

VlabopamopHhuwiii onvim:

B3auMoielicTBHE KUCIIOT C METAJIIAMM.

[l Ipakmuueckas paboma:

Ne 4. [loydyeHue u coOupanue BoI0poa,
VU3y4ECHUE €r0 CBOUCTB.

Boruucnenus:

00beMa, KOJIMYECTBA BEILIECTBA ra3a

10 €r0 U3BECTHOMY KOJINUECTBY BEIIECTBA
I 00BEMY;

00BEMOB T'a30B 0 YPaBHEHUIO PEaKIUU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHMA
razoB

U1 cOCTaBJIeHUs1 (HOPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUIN XUMHUYECKHUX
peaKLMil ¢ y4aCTUEM BOJIOPOA.
BbIYuCIsATh MOJIIPHYIO MAcCy BEIIECTB;
KOJIMYECTBO BEILECTBA, 00BbEM ra3a, Maccy
BEIIICCTBA.

[IpoBOIUTH pacyeThl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BEMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, MAaCCEe PeareHTOB WK
MPOAYKTOB PEAKIUH.

CrnenoBaTh ipaBuiIaM 0€30MacHON PabOTHI
B 1Ta0OpAaTOPUU UCIIOIB30BaHUU
XUMHYECKOH MOCYy Ikl 1 000PYAOBaHUS, a
TaK)Ke MpaBUiIaM OOpaIeHHs C TOPIOYUMHU
BEILIECTBAMHU B OBITY.

[[naHupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE dIKCTIEPUMEHTHI,
MIPOBOIUTH HAOJFOICHHS, JISTIaTh BBIBOIBI
MO pe3ysbTaTaM IKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B
rpyrmrme

2.3

Bona. PactBopsl.
[Toustue 00

OCHOBAHUAX

du3nueckue cBorcTBa BoAbl. Boga kak
PAacTBOPUTEIb. XHUMUYECKUE CBOMCTBA

BOJBbI.

PackpbIBaTh CMBIC U3y4aeMbIX OHATHN U
[MPUMEHSITh 3TU MOHATHUSA NPU ONMHCAHUU

CBOWCTB BEILECTB U UX MMPEBPALICHUM.
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OcHoBaHwMs.
PacTtBopbl. POab pacTBOPOB B MpUpOJIE U B
YKU3HU YenoBeka. KpyroBopot BojibI B XapakTepu3oBaTh PU3NYECKUE U
npupojie. 3arpsI3HEHUE NPUPOJHBIX BOJA.  [XMMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
OxpaHa ¥ O4YHUCTKA MPUPOIHBIX BOJ. pacTBOpPUTENIA B MPUPOJHBIX MPOIECCAX.
HacblllleHHbIE Y HEHACBIILICHHbBIE CocTaBisTh ypaBHEHHS] XUMUYECKUX
pacTBOpbl. PacTBOPUMOCTH BEIIECTB B peakIuii ¢ y4aCTUEM BO/IBI.
BoJie. MaccoBasi 107151 BEILIECTBA B OODBICHATDH CYIIHOCTh IKOJIOTHUYECKUX
pacTBoOpE. mpo0sIeM, CBSI3aHHBIX C 3arPSI3HEHUEM
Xumuueckuit IKcnepumenm: MPUPOJIHBIX BOJ, CIIOCOOBI OUYMCTKHU BOBI
/[emoncmpayuu: OT MMPUMECEHN, MEPHI IO OXPAHE BOJI OT
PacTBOpeHUE BEILIECTB C pa3TMYHOU 3arps3HEHUS.
PacTBOPUMOCTBHIO. [[naHrpoBaTh U OCYIIECTBIISATH Ha
B3anmoeiicTBrUE BOJIbI C METaJUIaMU PAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
(HaTpUEM U KaJIbIIUEM ). MPOBOJAUTHL HAOIIOJICHUSI, JIeJIaTh BHIBOIbI
lccrienoBanue pacTBOPOB KUCTIOT U M0 pe3yJibTaTaM SKCIIEPUMEHTA MPU
[IeJI0YEel ¢ TOMOUIBI0 HHANKATOPOB. MPOBEICHUN TAOOPATOPHBIX OTBITOB U
VlabopamopHhvie onvimsl ViccienoBanue  [MPaKTUYECKON PaOOTHI.
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C CrnenoBaTh paBuiIaM 0€30MacHON PabOTHI
Pa3IMYHON PACTBOPUMOCTHIO. B 1a00OpAaTOPHUU MPH UCIIOJIB30BaHUU
[[puroToBieHUE PACTBOPOB C XUMUYECKOUN MOCYAbl 1 000PYI0BAHUS.
ONPENEICHHON MaCCOBOM J0JIEH [I[pOBOANTE BBIUHUCIEHUS C IPUMEHEHUEM
PaCTBOPEHHOTO BEIIECTBA. MOHSTUS «MACCOBas 10JIs BEIIECTBA B
Ipaxmuuecxas paboma Ne 5. pacTBOpE».
[[puroToBeHUE PACTBOPOB C BricTpanBaTh pa3BepHyThIe MUCHbMEHHbBIC U
OITPEICIIEHHON MAacCOBOU AOJIEN YCTHBIE OTBETHI C OMIOPOM

27




PaCTBOPEHHOTO BEIIECTBA.
Buiuucnenus:

C MCIIOJIb30BAaHUEM ITOHATHS «MaccoBas
T0JIs1 BEIIECTBA B PAaCTBOPE»

Ha HHPOPMAIIUIO U3 yuYeOHHNKa

W CIIPABOYHBIX MATEPHUAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN ITOHATHHBIN
anmapar Kypca XuMuu

2.4

(OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COeIMHEHUN

11

Kraccudukanus HeopraHuuecKux
coequHeHunit. Okcupl. Knaccudukanms
OKCHJIOB: coJjieoOpasyromiue (OCHOBHbBIE,
KHCIIOTHBIE, aM(POTEpHBIE) U
HecoJe00pa3yrolue.

HomeHnknartypa okcnnoB. Pusnyeckue u
XUMHYECKHE CBOMCTBA OKCHUIOB.
[losmyyeHne OKCHUIOB.

OcnoBanus. Knaccuduxkanus ocHOBaHMiA:
[IEJI0YN U HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanui. @usnyeckue u
XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[TosyyeHre OCHOBaHUM.

Kucnotel. Kiaccudukanus Kucior.
Homenknatypa kucnor. duzndeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psin
akTuBHOCTH MeTaiuioB H.H. bekeroa.
[losrydeHre KUCTIOT.

Comu. HomeHknarypa conei.
DU3NYECKNE U XUMUYECKHUE CBOMCTBA
conen. [lomyyenue conen.
['eHeTYeCKas CBSA3b MEXAY Klaccamu

HCOPraHN4CCKHUX COGIII/IHCHI/II\/'I.

KnaccupuuupoBaTh U3ydyaeMble BEIIECTBA
110 COCTaBy U cBocTBaM. COCTaBIIATh
(opMyJIbl OKCUJIOB, KHCIIOT, OCHOBAHUH,
COJIEN W HA3bIBATh UX 110 MEKTYHAPOIHOU
HOMEHKNaType. [Iporao3supoBaThk CBOMCTBA
BEILECTB Ha OCHOBE OOIINX XUMUYECKUX
CBOMCTB U3yUYEHHBIX KJIACCOB/TPYyMI
BEILECTB, K KOTOPBIM OHU OTHOCSTCS.
CocCTaBIIsATh MOJIEKYJIIPHBIE YPABHEHHUS
peaKUui, WJUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U CITOCOOBI MTOTYUEHHUSI BEIIESCTB
M3YYEHHBIX KJIACCOB/TPYIIII, a TAKXKe
[OATBEPKAAIOIINX T€HETUYECKYIO
B3aMMOCBS3b MEXy HUMU. [Ipon3BoauTh
BBIYKCIICHUS 110 YPABHEHHSIM XUMHYECKUX
peakuuid. [ImaHnpoBaTh U OCYIIECTBIATH
Ha MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
POBOAUTDH HAOJIOIEHUS, J1€JaTh BHIBOIbI
[0 pe3yJbTaTaM 3KCIIEPUMEHTA IIPU
[IPOBEICHUN
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OO0pasibl HEOPTAHUYECKUX BEIIESCTB
Pa3JIMYHBIX KIJIACCOB.

ONBIThI, WLTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

VlabopamopHvie onvimol

OrnpeneneHue pacTBOPOB KUCIOT U
[EJT0YEN C MIOMOILBIO HHAUKATOPOB.
3ydyeHne B3auMOAECHCTBUS KUCIIOT C
METaJUIAMU, PEAKLIU HEUTPAJIN3ALIUH.
B3anmonelicTBre pacTBOpa CEpHOMN
KUCITOTHI ¢ okcuaoMm meau (11).
[TonyueHre HepaCTBOPUMBIX OCHOBAHUH.
BriTecHeHME OAHOTO MeTajla APYTUM U3
pacTBOpa COJIH.

I Ipakmuueckas paboma

No 6. PerieHue sKCriepUMEHTAIBHBIX 3a]1a4
o TeMe «BakHeHnIme Kiaacchl
HEOPTaHUYECKUX COEAUHEHUI.
Boruucnenus:

[0 YPaBHEHUSAM XUMUYECKOW PEAKIIUU:
KOJIMYECTBA BEIIECTBA, 00hEMa, MaCCHI 110
M3BECTHOMY KOJIMUECTBY BEILIECTBA,
00bEMY, Macce peareéHTOB WIH NMPOJTYKTOB
peakiuu

1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

CrnemoBath ipaBuiiaM 0€30MMacHOM pabOTHI
B 1a0OpaTOPUU MPHU UCIIOIB30BaHUU
XUMHYECKOH MOCY IbI U 000PYAOBAHUS.
BricTpanBaTh pa3BepHyThIC MTUCHbMEHHBIC U
YCTHBIE OTBETHI C OMIOPOI Ha HH(POPMAIIHIO
13 yueOHMKA U CIPABOYHBIX MAaTEPHAIIOB,
PaMOTHO MCTIOJIb30BaTh H3yUYCHHBIN
MOHATUWHBIN armapar Kypca XUMHUH

Htoro no pazueny:
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Ilepunoauyecknii 3axoH u [lepuoauveckas cucrema xumudecknx 31eMeHToB [I. U. MenneneeBa. CTpoeHue aToMOB.

Xumuueckas cBsizb. OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu

3.1 [Tlepuoauueckuii
3aKOH

u [lepuoanaeckas
CHCTEMa XUMHUYCCKUX
PJICMEHTOB

J1. 1. Menpeneena.
Ctpoenue atoma

7

[lepBbIe MOMBITKH KiIaccuPuKanuu
XMMHUYECKUX JIEMEHTOB. [loHsATHE O
rpymmax CXOAHBIX JIEMEHTOB (IIeJIOYHbIE
Y [I€JIOYHO3EMEIIbHBIE METAILITBI,
raJioreHbl, UHEPTHBIC T'a3bl). DIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(OTEpPHBIE OKCUJIBI 1
rupokcusl. [lepuoguueckuii 3aKoH.
[lepynoanyeckast CHCTEMAa XUMUYECKUX
hiiemeHToB J[.J. MeHnpaeneena.
KopoTkonepuoHas v 1JTMHHONIEPUOTHAS
dbopmel [leproguueckoit cucTeMbl
xuMH4eckux raemMeHToB (.M. Menaeneena.
[leproasl u rpynnel. GU3NUECKUN CMBICTT
MOPSAKOBOI0 HOMEPA, HOMEPOB NEPUOA U
CPYMIbI 2JIEMEHTA.

Crpoenune atomoB. COCTaB aTOMHBIX SIIEP.
MN3oTomnbl. DnekTpoHsl. CTpoeHue
DJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XUMHYECKUX AJIIEMEHTOB
[Iepuoanyeckoit cucrems! .M.
MenzaeneeBa. XapakTepuCcTHUKA
XMMHUYECKOTO 3JIEMEHTA T10 €ro
MoJ0keHuIo B [lepuoanueckont cucreme
J1.11. MeHnpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSI pajinyca

PackppIBaTh CMBICII IEPUOJUYECKOTO
3aKOHA.

OnuckIBaTh CTPOCHUE TAOTHIIBI
«Ileprognueckas cucteMa XUMUYECKUX
biemeHToB .. MenaeneeBay.
MonenupoBaTh CTPOCHUE aTOMA,
YHEPreTUYECKUX YPOBHEW U NTOTYPOBHEM
MPU TTOMOIIY PUCYHKOB, DJIIEKTPOHHBIX
KOH(UTypaluidi U 3J1€KTPOHHOTPAPUIECKUX
dbopmy.

[losicHATh (pU3NYECKU CMBICI
[IOPSIAKOBOIO HOMEPA, HOMEPOB IIEpUoaa 1
IPYIIIbI JIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE DIIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUM, KAJIBIIUN U
WX COCIMHEHUS I10 TIOJIOKEHUIO B
[Tepuoanueckoit cucreme .M.
Meneneena.

OOBICHATH 00IITE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHUUYECKUX
DJIEMEHTOB (U3MEHEHUE PAINYCOB aTOMOB,
PIIEKTPOOTPULIATEIBHOCTH, BAJICHTHOCTH) U
WX COCIMHEHUH B Mpeenax Majabix
MEPUOJOB U IIABHBIX MOATPYIII C YUETOM

CTPOCHHUSA UX ATOMOB;
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ATOMOB XUMHUYECKHUX JIEMEHTOB,
METAJUTMYECKNX U HEMETAINIMYECKUX
CBOWCTB MO IPYyIIIAM U IIEPHUOJIAM.
3Hauenue [leproguyeckoro 3akoHa u
[leproauyuecKkoil CUCTEMbBI XUMUYECKHUX
PJIEMEHTOB JIJIsl Pa3BUTHUS HAYKH U
npaktuku. .M. MeHeneeB — yueHbId U
rpakIaHUH.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu.

B3anmoneiicTBre TUAPOKCUIA IMHKA C
pacTBOpaMH KUCJIOT U MICJIIOYEH.
MonenupoBaHuEe CTPOCHUSI MOJIEKYJ IIPU
[TOMOILA PUCYHKOB, MOJICJIEH,
PIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIIL.
Ta6mumna «Ilepuonnueckas cucrema
XUMHYECKHUX AaemeHToB .M.
MenneneeBay.

VlabopamopHvie onvimol

O3HakoMIIEHHE ¢ 00pa3IlaMu METaNIOB U
HEMETAIIOB

YyacTBOBaTh B COBMECTHOM paboTe B mape
WIH TPYIIIIE.

BricTpauBath pa3BepHyThI€ MUCbMEHHBIC U
YCTHBIE OTBETHI C ONOPOM Ha MHGOPMALIHIO
13 y4eOHUKA U IPYTUX UCTOYHUKOB, B TOM
yucie Murepuera

3.2

XUMHUECKasl CBSI3b.
OKHCIIUTEIILHO-
BOCCTAHOBHUTEJIbHBIC
peakiuu

Xumuueckas cBsi3b. KoBaneHTHas
(monsipHast U HEMOJsIpHAasi) CBS3b.
DJIEKTPOOTPULATENBHOCTh XUMUYECKHUX
hiemMeHTOB. loHHas cBs3b. CTeneHb
okuciaeHus. OKUCITUTENBHO-
BOCCTAaHOBUTENbHBIE peakuuu. [Tpouecchl

PackpbIiBaTh CMBICII N3yYa€MBbIX IIOHATHUH.
OnpenensTe BUJ XUMAYECKOW CBS3HU B
COCIMHCHMU.

MoiemMpoBaTh CTPOCHUE MOJIEKYJI IIPH
MOMOILA PUCYHKOB, MOJIEJIEH,
DIIEKTPOHHBIX M CTPYKTYPHBIX (POpMYIL.
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OKHCJICHHS] 1 BOCCTAHOBJICHHS.
OKuCIUTEIN U BOCCTAHOBUTEIIH.
XMMHUUYECKUI SKCIIEPUMEHT: U3YUCHHE
00pa3iioB BEIIECTB METAJIJIIOB U
HEMETaJUIOB, B3aMMOJIEUCTBUE THIPOKCHUIA
[IMHKA C PACTBOPAMHM KHUCJIOT U IIEJIOYUEeH,
POBEJICHUE ONBITOB, UJLUTFOCTPUPYIOITUX
PUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuii (ropeHue,
[peaKIuu pa3ioKeHUs, COSTUHCHHUS).
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

OnBITHI, WILTIOCTPUPYIOIINE TPUMEPDI
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3ioKeHus,
COEIUHEHUS)

cnosb30BaTh XUMUUYECKYIO CHMBOJIMKY
11 COCTaBJIEHUs (POPMYJI BELIECTB,
HIIEKTPOHHOIO OalaHCa PeaKIHid.
Onpenenars CTeNeHb OKUCIECHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB IO popMyJiaM U
COCTaBJIATh (POPMYJIbI OMHAPHBIX
COCAMHEHUH I10 CTEIIEHU OKUCIICHUS
ATOMOB XMMHUYECKHUX JIEMEHTOB.
Onpenenars OKUCIUTEND U
BOCCTAaHOBUTEND. PaccTaBisITh
KOA(PPUIUEHTHI B CXEMax MPOCTHIX
OKHCIITEIIHO-BOCCTAHOBUTEIBHBIX
peakuuii METOJOM 3JIEKTPOHHOIO OaiaHca.
Ha6ut01aTh XMMHUYECKHUE OTBITHI 110 TUIaHY,
QHAJIM3UPOBATh U JENATh BHIBOJBI.
Hcnons3oBate UKT niist co3ganus
MOJIENIEN, TOATOTOBKH MPE3EHTALINM,
JTOKJIaZI0B 110 TEME.

BricTpauBath pa3BepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOM Ha MH(POPMALIHIO
13 yueOHHUKA U IPYTUX UCTOYHUKOB, B TOM
yuciie larepuera

Wtoro no pazneny 15
PesepBHOE BpeMs 3
OBLIEE YNCJIO YACOB 68
[10 ITPOTPAMME
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9 KJIACC

Haumenosanue

yriIyOJieHue 3HaHu!
OCHOBHBIX Pa3/iesIOB
Kypca 8 Kiacca

No KosnmuecTBo OcCHOBHBIE BUJIBI ACATEIBHOCTH
pa3/iesioB U TeEM Coneprxanne 00yueHuUs
n/n 4acoB oOy4Jaronmxcs
y4eOHOTro mpeaMeTa
BenrecTBo M XUMHYECKHE PeAKIIUN
1.1 [loBTOpeHue u 5 [Tepuoauueckuii 3akoH. [lepuoanueckas

CHCTEMA XUMUYECKUX deMeHToB J1. 1.
MenpaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKUX IJIEMEHTOB MEPBHIX TPEX
MEPUOIOB, KaJusl, KAIBLHUSI U UX
COE€IMHECHUN B COOTBETCTBUHU C
[MOJIOKEHUEM 3JIEMEHTOB

B [lepnoanyeckoit cucreme u CTpOCHUEM
WX aTOMOB.

CtpoeHue BeniecTBa: BUAbl XUMUYECKON
CBsI3U. THUIIBI KPUCTAJUTMYECKUX PELIETOK,
3aBHCUMOCTH CBOMCTB BEIIECTBA OT THIIA
KPUCTAINTMYECKOM PEIIETKU U BUIa
xumMudeckoi csizu. Kimaccudukanus u

HOMCHKIJIaTypa HCOPTaHNYICCKUX BCIICCTB.

XMMHUYECKHUE CBOMCTBA BEIIIECTB,
OTHOCAIIMNXCS K pa3JIMYHbIM KJlaccam
HEOPTraHWYECKUX COCTMHECHUH,
FEHETUYECKasl CBSI3b HEOPTraHUUECKHUX

BCIICCTB.

XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI
[EPBBIX TPEX MEPUOJOB, KAIHS U KAJIbIIUS
10 UX MOJIOKEHUIO B [leprnoanueckoit
cucteMe 1. 1. Menneneena.
KiraccudunupoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YYEHHBIX
KJ1aCCOB.

OnuceiBaTh 00IIME XUMHUYECKUE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB,
MMOJITBEPIK1aTh CBOMCTBA ITPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKHUX
peaKLnil.

OnpenensaTh BUJ XUMUUECKOW CBA3U U THUIT
KPHUCTAJUIMYECKON PEMIETKU BEIIECTBA.
[IporHO3MpOBaTH CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BepHYTbI€ MMCbMEHHBIE U
YCTHBIC OTBETHI C OMOPOI Ha MHPOPMAIIHIO
13 ydeOHUKa U CITPaBOYHBIX MAaTEPUAJIOB,

rPaMOTHO
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

03HAKOMJICHHE C MOACIISIMHU
KPUCTAJUINYECKUX PEIIETOK
HEOPraHUYECKHUX BEIIECTB — METAJIOB U
HeMeTa/uioB (TpaduTa U amMasa), CJI0KHBIX
BELIECTB (XJIOpHJIa HATPHS)

VCIIOJIb30BaTh U3YYEHHBIN TOHATHUHBIN
arrapar Kypca XuMHH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMUYECKUX PeaKIui

Knaccudukanus XuMAYECKUX PEaKiui 1o
Pa3IUYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBYy YYAaCTBYIOIINX B PEAKITHH
BEILIECTB, 10 TETUIOBOMY (D (EKTY, 110
M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYCCKUX DJIEMEHTOB, TI0 00pPaTUMOCTH,
MO Y4acTHIO KaTaiu3aropa). JK30- U
DHIOTCPMUYCCKUC PEAKIIUH,
TepMOXHUMUYECKHe ypaBHeHus. [loHsTue o
CKOpPOCTH XUMUYECKOU peakuuu. [lonarue
00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [lousarue o
TOMOTCHHBIX ¥ TETEPOTCHHBIX PEAKIIHSIX.
[lonsatue o katanmsze. [lonsTHe 0
XUMUYECKOM paBHOBeCcHH. DaKTOPHI,
BIIUSIOIINE HA CKOPOCTh XUMHUYECKOH
PEAKIMK U TTOJIOKEHNUE XUMHUIECKOTO
PaBHOBECHSI.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHN U
[IPUMEHSThH 3TU NOHATUS MPU OMUCAHUUT
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
KiaccudunmpoBaTh XUMHUYECKUE PEAKIIUU
M0 pa3JIMYHbIM MPU3HAKAM. Y CTAHABIUBATH
3aBUCUMOCTh CKOPOCTH XMMUYECKOM
PEaKIMK OT Pa3IMYHBIX (PAKTOPOB.
[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILCHUN B
Pa3JIMYHBIX YCIOBHSIX.

OnpenensiTe OKUCIUTENb U
BoccTtaHoBuTenb B OBP. CoctaBnsiTh
DIIEKTPOHHBIN OalaHC PEaKIUU.
[Ipou3BOANTE BEIYUCIICHUS 10
XUMUYECKUM YPaBHEHUSIM. Y YaCTBOBATh B
COBMECTHOM paboTe B Mape WiIu TPYIIIe.

OKHMCIINTEILHO-BOCCTAHOBUTEILHBIC

BricTpanBaTh pa3BepHYTbIE MUCHbMEHHBIE
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[peaKLMH, SJEKTPOHHBIN OallaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIb30BAHUEM METO/A
PJIEKTPOHHOTO OajaHca.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

lccnenoBaHue 3aBUCHMOCTH CKOPOCTH
XUMHAYECKOUN pEaKIIUU OT BO3ACHUCTBHUS
pa3IMYHBIX (PAKTOPOB.

OnBIThI, WILTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus,
COCMHEHUSA).

Bviuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa U MacCChl
[pEareHTOB UM IPOAYKTOB MO YpPaBHEHUSIM
XUMHUYECKUX PEaKIui

W YCTHBIE OTBETHI C OIIOPOU HA
uH(OpMAIUIO U3 YUeOHHMKA U CIIPABOYHBIX
MaTepraoB, IPAMOTHO HCIIOJIb30BaTh
M3yYCHHBIN MMOHSITUWHBIN anmapar Kypca
XUMUU

1.3

DJIEKTPOIUTHYECKAS
T CCOIAIINS.
XUMHUYECKHUE PEAKITNHT
B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
NMCCOLIMALINU. DJICKTPOIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHn3M TMCCOLUAINY BEIIECTB C
Pa3IMYHBIMU BUJAMU XUMHUUECKOM CBSI3U.
Crenenb nquccouuanviv. CUiibHbIE U
ciabbie AIEKTPOIUTHI.

Peaknum moOHHOTO 0OMeHa. Y CIIOBUS

PackpbIBaTh CMBICI U3y4aeMbIX NIOHATHUM, &
TAaK)K€ CMBICJI TEOPUH DIEKTPOIUTUUECKOU
nucconuanui. OOBSICHATH IPUUUHBI
DJIEKTPOIPOBOAHOCTH BOJHBIX PaCTBOPOB
BEIIECTB, pa3jinyaTh clladble U CUIIbHBIC
DJIEKTPOJIUTHL.

CocTaBisTh ypaBHEHHUS IUCCOLIMALIUN
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MPOTEKAHMS peaKIMii HOHHOTO 0OMEHa,
MMOJTHBIC I COKPAIIIEHHBIEC HOHHBIE
ypaBHEHHS peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHHUM U COJIEU B CBETE
MIPEACTABICHUHN 00 JIEKTPOIUTUYECKON
nuccorranyi. KauecTBeHHbIE peaklny Ha
roHblL. [[oHSATHE O THIPOIN3E CONEH.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

M ccrenoBanue 3JIEKTPONIPOBOITHOCTH
PacTBOPOB BEIIECTB, MpoIliecca
MMCCOLMAIIMN KUCJIOT, IIEJ0UeH U CoIeH
(BO3MOXXHO HCIIOJIb30BaHHUE
BHJICOMATEPUAJIOB).

OMnBITHI, WILTIOCTPUPYIONINE MPU3HAKH
MIPOTEKAHMS PEaKIMii HOHHOTO 0OMeHa
(oOpaszoBaHue ocajka, BIJICIICHHE ra3a,
00pa3oBaHUE BOJIbI).

Pacrnio3naBanne HEOPraHMYECKUX BEIIECTB
C TIOMOIIBI0 KQYECTBEHHBIX PEAKIUi Ha
HOHBI.

VlabopamopHuviil onvim:

3yueHre MpU3HAKOB MPOTEKAHMUSI
peaKIMyu HOHHOTO 0OMEHAa B pacTBOpax
PIIEKTPOJIUTOB (C 0Opa3oBaHUEM OCaJIKa,
BBIJICJICHUEM ra3a, 00pa30BaHUEM BO/IbI).

KHCJIOT, IIeJ0YEH 1 COJICH, ITOJHBIC U
COKpAIlEHHbIE NOHHBIE YPABHEHUS
XUMUYCCKUX PEaKIMii HOHHOTO 0OMEHa,
KpaTKUE MOHHBIE YPABHEHUSI POCTHIX
peAKUM TUAPOIIN3A COTICH.
XapakTepu3oBaTh O0IINE XUMUYECKHE
CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB Ha
OCHOBE TEOPHUH IEKTPOJIATHIECKON
IMCCOLIMALINY; TTIOATBEPKAATh CBOMCTBA
MpUMepaMu MOJICKYJIIPHBIX M HOHHBIX
YpPaBHEHUI XUMUYECKUX peakuuii. Pemarth
DKCIIEPUMEHTAIIBHBIE 33/1a4H 110 TEME.
[lTanHupoBaTh U OCYIIECTBIISITH HA
[PAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIIOICHHS, /IeJIaTh BHIBOIbI
M0 Pe3yJbTaTaM dKCIIEPUMEHTA IPU
MPOBEICHUN JTAOOPATOPHBIX OMIBITOB U
PaKTUYECKUX padoT.

CrnenoBaTh ipaBuiIaM 0€30MacHON PabOTHI
B 1a00paTOpPUU TIPU UCTIOTH30BAHUN
XUMUYECKOM MOCY/IbI 1 000pYy10BaHUS.
[[poBOIUTH BHIYUCICHUS 10 XUMHYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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[ Ipaxmuueckas paboma:

No 1. PemieHue sKCIiepUMEHTAIBHBIX 3a]1a4
10 TEME.

Buiuucnenus:

[10 YPaBHEHUSIM XUMUYECKUX PEaKIUi

B [1ap€ WJIU TPYIIIIE.
BricTpanBath pa3BepHyThI€ IUCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MHGOPMALIHIO
U3 yueOHMKA U IPYTUX UCTOUYHUKOB
uH(popmaluu, B ToM yncie MHrepHera

Hrtoro no pazneny

17

HemeTaJs1bl 1 UX COeAMHEHUS]

2.1

Oobmmas
XapaKTEpUCTUKA
XUMUYECKUX
hieMeHTOB VIIA-
rpynmnsl. ['anoreHsr

OO0u1as xapaKTepUCTUKa TaJOreHOB.
Oc0oOEHHOCTH CTPOCHHUS ATOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHUS.
Ctpoenue u pu3nyecKue CBOMCTBa
MPOCTBIX BEIIECTB — raJOT€HOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE XJI0pa
(B3aMMOJEICTBHE C METAINIAMH,
HEeMeTaJlJIaMH, IIeJI0YaMHu ).
XopoBogopoa. ComnsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JelicTBue xuopa u
XJIOPOBOAOPOJA HA OPTaHU3M YEIOBEKA.
Baxxueimme XJ10puabl U UX HAXO0KICHUE B
pUpo/Ie.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OnbIThl, oOTpaxaromue (Qusndeckue u
XUMUYECKUE CBOMCTBA TAJOTEHOB M UX

coeMHEHU (BO3MOYXHO MCIIOJIb30BAHUE

OOBIACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJUIOB U UX
COECIMHEHMI B MPEJENax MajblX NIEPUOIOB
1 TJIaBHBIX noArpymn [lepuoanueckoin
CUCTEMBI XUMHUYECKHUX JIEMEHTOB C YYETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NYECKUE U
XUMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB
raJloreHOB (Ha MPUMEPE XJI0pa) U CIOKHBIX
BELLECTB (XJIOPOBOAOPO/IA, XJIOPHIA
HaTpUs), CIIOCOOBI UX MOJTYYCHHUS,
IpUMEHEHUE U 3HAYEHUE B IPUPOJIE U
PKU3HM yesioBeka. Onpenensars XJI0pua-
MOHBI B pacTBOpe. [ImanupoBars u
OCYLIECTBJISATh HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOTIOACHHUS,

JCJIaTh BBIBOJbI 110 PE3YyIbTaTaM
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BUJICOMATEPUAIIOB).

O3HakomIIeHHE ¢ 00pa3laMu XJIOPUIOB
(raJIoreHuI10B).

VlabopamopHhbwiii onvim:

l3ydeHune CBOMCTB COJITHOW KUCIIOTBHI.
[IpoBeieHNE KaUueCTBEHHBIX pPeaKIuii Ha
XJIOPU/I-UOHBI.

[ Ipaxmuuecxas paboma

No 2: TTosrydeHue CoJIsTHON KMCIIOTHI,
M3y4YCHUE €€ CBOWCTB.

Boruucnenus:

10 YPAaBHCHHUSIM XUMHUYECKUX PEaKIIHA,
€CJIU OJINH U3 PEareHTOB JaH B U30BITKE

DKCIIEPUMEHTA IIPU NIPOBEICHUN
1a00paTOPHBIX OIMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath npaBuiiaM 0€3011acHOM pabOThI
B 1a00OpaTOPUU MIPHU UCIIOIH30BaHUU
XUMHUYECKOH MOCY Ibl U 000PYAOBAHUS.
BricTpanBaTh pa3BepHYyThIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOH Ha MH(POPMALIHIO
13 yueOHHMKa U CIIPAaBOYHBIX MaTEpUasOB,
[PAaMOTHO MCIOJIb30BaTh H3y4YE€HHbBIN
NOHATUWHBINA anmnapar Kypca XUMUHU

2.2

OO6mmas
XapaKTepUCTUKA
XUMHUYECKUX
hjeMeHTOB VIA-
rpynmnsl. Cepa u ee
COCJIMHEHUS

OO6mr1ast xapakTepucTuka snemeHToB VIA-
rpynibl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.
CtpoeHue u puznueckrue CBOMCTBRA
POCTBIX BEIIECTB — KUCIOPOA U CEPHI.
AJUTOTpOITHBIE MOIU(PUKAIIUY KHCIIOPOJa U
cepbl. XUMUYECKHE CBONCTBA CEPBI.
CepoBoIOpO/I, CTpOCHHUE, (DU3UICCKHE
XMMHUYECKUE CBOMCTBA.

OKCuIBI cephbl KaK MPEACTABUTENIN
KHCJIOTHBIX OKCHJIOB.

CepHas kucioTa, pu3nuecKue u

XUMHUYECKHEe CBOMCTBA (00IIHe Kak

OOBICHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHECHUU CBOMCTB 2JIeMEHTOB VIA-
IPYIIBI U UX COCTMHEHUH C y9eTOM
CTPOCHUS UX aTOMOB.
XapakTepu3zoBaTh (pU3NYECKUE U
XUMHUYECKUE CBOMCTBA TPOCTOTO BELIECTBA
Cephl U €€ COCTMHEHUH (CEpPOBOIOPOIA,
OKCHJIOB CE€pbI, CEPHON KHUCJIOTHI,
cynb(}aToB), CIOCOOBI UX TOJTYYCHHS,
MPUMEHECHHUE U 3HAUYCHHE B IPUPO/JIC U
YKU3HH yesioBeka. OmpenensaTh HaTuaue
CyJb(paT-uOHOB B PacTBOpE.

OOBICHATDH CYIIHOCThH IKOJIOTHIECKUX
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[IPEJACTABUTEINS Kacca KUCIOT U
cnenupuyueckre). XMuMUYECKHe peaKilni,
liexaliyue B OCHOBE IPOMBIIIIEHHOTO
crioco0a NOJIy4eHHs] CEpHOM KUCIIOTBHI.
[Iprumenenue. Conu cepHOil KUCIIOTHI,
KaueCTBEHHAs peakius Ha CyJIb(aT-uoH.
Haxosx1eHne cepsl U €€ COCIMHEHNU B
npupozae. XUMHUYECKOE 3arps3HEHUE
OKPYXaKOIIEH Cpeibl COCTMHEHUSIMU CEPBI
(KUCJIOTHBIE TOXK M, 3arps3HEHUE BO3TyXa
1 BOJIOEMOB), CIIOCOOBI €0
peIoTBpaICHUS.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

O3HakoMJIeHHE ¢ 00pa3LaMu Cephl U ee
COCTMHEHUSIMU (BO3MOKHO UCIOJIb30BAHUE
BUIeoMaTepuasioB). HaOmonenue
mpoliiecca 0OyTJIMBaHUS caxapa Moj
NICHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOMU
KUCIIOTHI. JlabopamopHble onvimol:
M3yyeHne XMMUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBe/ieHNEe KAUECTBEHHOM peaKluK Ha
cyJb(aT-uoH U HAOIIOJICHUE MPU3HAKa €€
MPOTEKAHUS

npo0sieM, CBSI3aHHBIX C NepepaboTKOn
COCIMHEHUM Cephl.

[[manupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE SKCTICPUMEHTHI,
MTPOBOIUTH HAOJFOICHHS, /IeTIaTh BBIBOIBI
MO pe3yibTaTaM dKCIIEPUMEHTA.
CrnenoBaTh paBuiIaM 0€30MacHON PabOTHhI
B 1a00paTOPUU MIPHU UCIIOIB30BaHUU
XUMUYECKOM MOCYAbl U 000PYI0BaAHUS.
[Ipon3BOANTE BBIUUCICHUS TI0
XUMUYCCKAM ypaBHEHUSM. VIcmonbp30BaTh
MPY BBIMOJTHEHUHN YUEOHBIX 3a/laHUuN
TEKCTHI yueOHWKA, CIIPAaBOYHBIC MaTEPHAITBI
(ITepuoandeckyro CUCTEMY XUMUYECKHUX
hnemenToB [l. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
CoJiel B BOJIE, DJIEKTPOXUMHYECKUH sl
HaAMPsHKEHUI METAIIIOB).

crionp30BaTh MPH BHIMOTHEHUN YUEOHBIX
3aIaHUIA U B TIPOIIECCE MCCIICOBATEIHCKON
NeATETLHOCTH HAYIHO-TIONYJIIPHYIO
JTUTEPATYPY XUMUYIECKOTO COICPKAHUS,
CIIPaBOYHBIE MaTEPHAIIBI, PECYPCHI

MuTepHera
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2.3

O6mas
XapaKTePUCTHKA
XUMHUYECKUX
DIIEMEHTOB

V A-rpynrsl.
A3oT, pochop u ux
COEIMHEHHUSI

OO6m1ast XapakTepUCTUKa AJIEMEHTOB
VA-rpynnbel. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU
OKHUCJICHUSI.

A30T, pacIpOCTpaHEHHUE B IPUPOJIE,
(u3HYEeCcKue U XUMHUYECKHE CBOMCTBA.
KpyroBopoTt a30Ta B IpUpoE.
AMMHaK, ero (GU3NYecKue 1 XUMHUIECKUE
CBOMCTBA, MOJyYCHUE U TPUMEHEHHUE.
Conu ammoHnust, UX (HU3NIECKUE

1 XUMUYECKUE CBOMCTBA, MPUMEHEHHE.
KaudecTBeHHas peakiusi Ha HOHbI
aMMOHHUSI.

A30THasi KMCJIOTa, €€ MOoJy4YeHue,
bu3nYecKue 1 XUMHIECKHE CBOMCTBA
(oOrmue Kak mpeacTaBuTeNs Kiacca
KHCJIOT U CrieliupruIecKue).
lcnionb30BaHWE HUTPATOB U COJIEN
aMMOHUS B KaU€CTBE MUHEPATLHBIX
ynoOpeHuit. XUMUYECKOE 3arpsi3HCHHE
OKPYKarOUIEN Cpelibl COCTUHEHUSAMU
a30Ta (KUCJIOTHBIEC TOXKIH, 3arPSI3HECHHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, anoTponHbie MOAUBUKAIIIH
dbocdopa, hpusnyeckre 1 XUMUISCKUE
corictBa. Okcun docdopa (V)

u hochopHas KucjaoTa, GU3NIECKUe

OOBICHATH 00IIME 3aKOHOMEPHOCTH

B N3MCHCHUU CBOMCTB DJICMEHTOB
'VA-rpynnsl 1 UX COEIUHEHUI C y4ETOM
CTPOCHHSI UX aTOMOB.

XapakTepu3oBaTh (pU3HUECKUe

1 XHUMHUYECKUE CBOMCTBA TTPOCTHIX
BEILECTB a30Ta U (hochopa U ux
COEIMHEHUI (aMMHUaKa, CoJeil aMMOHHS,
Q30THOW KUCJIOTHI, HUITPATOB, OKCHIA
docdopa (V) u pochopHOii KUCIOTHI,
dbocdaToB), cocoObI UX MOTYyUCHUS,
MPUMEHEHUE U 3HAYCHUE B IPUPOJIC

W )KU3HU YEJIOBEKA.

Onpenensate HOHBI aMMOHUA U (hocdat-
MOHBI B PACTBOPE.

OOBIICHATH CYIIHOCTh IKOJIOTHUYECKUX
Mpo0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHEHUH a30Ta u ¢ocdopa

B OKPY KAIOIIIEH CpeJIE.

[[1aHUpOBaTh U OCYIIIECTBIISATh

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOAUTH HAOIIOICHNUS,
nenaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
1aGOpaTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh nmpaBmiiaM 0€3011acCHOMN
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I XUMUYECKUE CBOMCTBA, OJYYCHUE.
crions3oBanue hochaTtoB B KauecTBe
MUHEPATbHBIX YI0OpEHUN.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

O3HakomIIeHHE C PU3NYECKUMHU
cBoOMcTBaMH a30Ta, hochopa u ux
COEeIMHEHMH (BO3MOKHO UCIOJIb30BaHUE
BUI€OMaTEpUANIOB). O3HAKOMIIEHHUE C
oOpasiamu a30THBIX U PochopHBIX
y100pEHUI.

[lonyuyenue, coOupanue, pacrio3HaBaHUE U
M3y4EeHUE CBOMCTB aMMHaKa.
B3anmonelicTBre KOHIIEHTPUPOBAHHON
Q30THON KHUCJIOTHI C MEbIO (BO3MOYKHO
MCIIOJIb30BaHUE BUIEOMATEPUATIOB).
VlabopamopHvie onvimol:

[IpoBenieHNE KaUEeCTBEHHBIX PEAKIUI Ha
MOH aMMOHHUS U pocdaT-uoH, U U3ydyeHue
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipaxmuueckas paboma

Ne 3: [TonyyeHne ammuaka, U3y4eHUe €ro
CBONCTB.

Boiuucnenus:

M0 YpPaBHEHUSAM XUMHYECKUX PEaKIIUi

paboThI B 1aOOpaTOpUHU MpHU
MCIIOJIb30BAHUN XUMHYECKOU MOCYIBI U
000py10BaHUS.

[Ipon3BOANTE BBIUUCICHUS TIO
XUMUYECKUM ypaBHEHUsM. VIcmonbp30BaTh
MIPU BBITIOJTHEHUH YICOHBIX 3aJaHHH
TEKCTHI yUeOHWKA, CIIPAaBOYHBIC MAaTEPHAITBI
(MeproANYECKYI0 CUCTEMY XUMUYECKHUX
hiemenToB /. . MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUM U
coJiel B BOJIE, DJIEKTPOXUMHUECKUH Pl
HaIpPsHKEHUI METAIIOB)
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2.4

Oo6mas
XapaAKTEPUCTHUKA
XUMHAYECKUX
hnemeHToB [VA-
IPYIIBL. YTJIEPOa U
KPEMHUU, U UX
COCIMHEHUSA

OO6m1ast xapakTepucTika snemeHToB [VA-
rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHBIC CTETICHU OKUCIICHHUS.
Yriiepo, ajuioTpOIHbIE MOIU(UKAIUH,
pacmpocTpaHeHUE B IpUpoe, pusndeckue
U XUMHUYECKHUE CBOMCTBA. AicOopOIus.
KpyroBoport yriepojia B mpupo/ie.
Oxkcupel yrieposaa, ux Gu3n4eckue u
XUMUYECKHE CBOMCTBA, JCHCTBUE HA
PKUBBIC OPTaHU3MBI, TIOJTy4YCHUE U
MpUMEHEHUE. IKOJOTUIECKUE MTPOOITIEMBI,
cBsi3aHHBIC ¢ oKcuaoM yriaepoaa (1V),
TUTI0TE3a TJI00aTEHOTO TTOTSTUICHHUS
KJIMMaTa, TapHUKOBBIN d(PQeKT.
YToJIbHAS KUCJIOTA U €€ COJIU, UX
bu3MYecKre 1 XUMUUYECKHE CBOWCTBA,
MOJIyYCHHE U IPUMEHEHHE.
KadecTBeHHas peakius Ha KapOOHAT-
noHbI. Mcrionbp3oBanue KapOOHATOB B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH U
CEIIbCKOM XO035MCTBE.

[lepBoHavabHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBaX Kak O

COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBACHATH 00IIHE 3aKOHOMEPHOCTHU B
M3MEHECHUU CBOMCTB 3jieMeHTOB IV A-
CPYNIIBI U UX COCTMHEHUN C YUYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U
XUMUYECKHE CBOMCTBA IPOCTHIX BEIECTB
YIJIEpOJia U KPEMHUA U UX COCAMHECHUI
(OKCHIOB yTriiepoja, yroJbHOW KUCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI, KDEMHUEBOU
KHCJIOTHI, CHJIMKATOB), CITOCOOBI UX
MOJTy4eHUsI, IPUMEHEHUE U 3HAYCHHUE B
MPUPOJIC U KU3HU YEJIOBEKA.

OOBSACHATH TPUIMHHO-CIICICTBEHHYIO
CBsI3b: CTPOEHUE BEIIECTBA — CBONCTBA —
MPYMEHEHHUE — Ha TIPUMEpPaX COSAUHECHUN
yIJIepoJia U KPeMHHUS.

Onpenensite KapOOHAT- U CUJIMKAT-UOHBI B
pacTBoOpE.

OOBACHATH CYITHOCTH YKOJIOTUYECKUX
po0JIeM, CBA3aHHBIX ¢ HAXO0XKJICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKAKOILIEH cpeae.
[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpPTaHUYECKHUX BEIIECTB MPpUMEpPaMH
MPOCTBIX COEAMHEHU (METaH, 3TaH,

OTHUJICH, alICTUJICH, OTAaHOJI, INTMICPUH,
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STUJIEH, allETUIICH, 3TaHOJI, TJIMLEPHH,
YKCyCHAasi KHCIIOTA).

[[prpoaHbIE HICTOYHUKH YTIEBOJOPOIOB
(yroJib, MpUpOAHBIN a3, HEQTh),
MIPOTYKTHI MX TTepepadoTKu (OCH3WH), X
POJIb B OBITY U TIPOMBIIIIEHHOCTH.
[ToHsiTHE O OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeIKax, yrieBojiax — u
WX POJIU B KW3HU YEJIOBEKA.
MatepuaibHOE €IMHCTBO OPTraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHU.

KpemHuuii, ero pusndyeckue 1 XUMUYECKUE
CBOMCTBA, MOJIyYeHUE U IPUMEHECHHUE.
Coenunenust KpeMHus B npupoje. Oomime
npeacTaBieHus 00 okcuzae kpemuus (1V) u
KPEMHHUEBOU KUCIIOTE.

CunukaTthl, UX UCTIOJIH30BAHUE B OBITY,
MEJIUIIMHE, POMBIITUICHHOCTH.
BaxHeimme CTponuTeNbHbIE MATEPUATIBIL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
kene300eToH. [Ipobmemsl 6e3o0macHoOro
MCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepHaioB B IOBCETHEBHOMN KU3HHU.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

Moneny KpUCcTauInueCKUuX PEEeTOK

YKCYCHAsl KUCJIOTa), B3AUMOCBSI3b
HEOPraHUYECKUX COCAMHEHUN yTiiepoja u
OpTraHUYECKUX BEIIECTB.

OnuceIBaTh POk OEIKOB, JKUPOB U
YTJIeBOJIOB B (DYHKITMOHUPOBAHUHU JKHUBBIX
OpraHu3MOB, COCTaB MPUPOAHBIX
MCTOYHHUKOB YTJI€BOIOPOOB, UX POJIb B
OBITY 1 IPOMBIIIICHHOCTH.

[IpOBOIUTH BEIYUCIICHUS TI0 YPaBHEHUSIM
XUMHUUYECKUX PEAKIIUH.

[[nmaHrpoBaTh M OCYIIECTBIISATH Ha
MPAKTUKE XUMUUECKUE SKCTIEPUMEHTHI,
MPOBOJIUTH HAOIIOICHHUSI, JIeJIaTh BBIBOJIBI
M0 pe3yJibTaTaM dKCIIEPUMEHTA MpHU
MPOBEJCHNHN JTA00PATOPHBIX OIBITOB U
MPAKTUIECKUX padoT.

CrnenoBath npaBuaaM 0€30MacHON paOOThI
B J1a00pAaTOPHH MIPH HUCIIOJIB30BaHUU
XUMUYECKOM MOCY/IbI 1 000pYy10BaHUS.
crionp30BaTh MPH BHIMOTHEHUN YUEOHBIX
3a/IaHU TEKCThI y4eOHUKA, CTIPABOYHBIC
matepualsl ([lepruonuueckyro cucremy
XUMHYECKHUX demeHToB 1. H.
MenneneeBa, TabJIMIy pacCTBOPUMOCTHU

KHCJIOT, OCHOBAaHUM
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anMasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C MPOILIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM MPOTUBOrasa.
O3HaKOMJIEHHE C NIPOAYKIIHEN CUIIMKATHON
poMbIluIeHHOCTH (Buaeomarepuarnsr:
CUJIMKATHAsI TPOMBIIIUIEHHOCTB ).

Mojenu MOJIEKYJT OPraHUYECKUX BEIIECTB.
VlabopamopHhuwiii onvim:

[loyuenue, coOupaHnue, pacrio3HaBaHUE U
M3YUYEHUE CBOMCTB YIJIEKUCIIOTO ra3a.
[IpoBenieHNE KaUECTBEHHBIX PEAKIUI Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YUCHUE
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipakmuueckue pabomawi:

Ne 4. ITosmyueHue yriaekuciaoro rasa,
W3y4YECHUE €r0 CBOWCTB.

No 5. Penienue sxkcnepruMEHTaIbHBIX 3a/1a4
1o TeMe « BaxkHenmme HEMETaJIbl U UX
COCAUHEHUSD.

Boruucnenus:

M0 YpPaBHEHUSAM XUMHYECKUX PEaKIIUi

W COJIEU B BOJE, DIIEKTPOXUMHUYECKAN P
HaIPsHKEHUI METAIIOB)

Toro o paszneny

25
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MeTaJibl 1 UX COCAMHEHUS

3.1

OO011e CBOMCTBA
METAJLIOB

OO6mIast XapaKTepUCTHKA XUMUIECKUAX
HJIEMEHTOB — METAJUIOB HA OCHOBaHUU UX
noJsioxkeHus B [lepuonnueckoit cucrteme
XUMUYECKUX IJIEMEHTOB

JI.1. MenneneeBa u CTpOCHUS aTOMOB.
Ctpoenue metamioB. Meramumueckas
CBSI3b U METAJNINYECKAsA KPUCTAIIIMYECKAs
peleTka.

DJIEKTPOXUMHUYECKHAN PSJT HANIPSKEHUN
METAIII0B. PUBHUECKUE U XUMHYECKUE
cBolcTBa MeTa/IoB. OOIIIHME CLTOCOOBI
nosryueHust metasuioB. [lonstue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CTIOCOOBI
3alIUThI UX OT KOoppo3uu. CiuiaBsl (CTalb,
YYT'yH, TIOPATIOMUHUMA, OpOH3a) U UX
MPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.
Xumuueckuit Ixkcnepumenm:
/[emoncmpayuu:

OG6pa3iibl METAIIJIOB U CILJIaBOB. M3yueHue
pEe3yJIbTaTOB KOPPO3UHU METAJIOB
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

VlabopamopHvie onvimel: O3HAKOMIICHUE C
00pa3iaMyu METaJJIOB U CIIABOB, MX

(bU3UICCKUMHU

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONHCAHUHT
CBOKWCTB BEILECTB U UX NPEBPALLICHUM.
OO0BsACHATH 001IME 3aKOHOMEPHOCTH B
W3MCHCHUH CBOWCTB 3JIEMEHTOB- METAJIOB
U UX COCIMHEHUM C YYETOM CTPOSHHUS UX
ATOMOB.

XapakTepu30BaTh CTPOCHUE METAILIOB,
o01me GU3NIECKUe U XUMHIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI
MOJTYYEHUS] METAJIOB.

OnuchIBaTh CIIOCOOBI 3AIUTHI METAUIOB OT
KOPPO3HH.

CrnenoBath npaBuaaM 0€30MacHOM pabOThI
B 1a0OpAaTOPHUU MPHU UCIIOJIB30BAaHUU
XUMHUYECKOM MOCYIbI M1 000PYI0BaHUS.
[Ipon3BOANTE BEIYHUCICHUS IO YPAaBHCHUSM
XUMHUYCCKUX PEAKIIUMA, €CIIH OUH U3
[PEareHTOB COACPIKUT IPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B mape
WK TPYIITIC.

lcr101630BaTh MIPH BBIMTOJTHEHUH YUSOHBIX

3aJlaHuI TEKCThl yUYeOHHKa,
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CBOMCTBaMH.

Bouiuucnenus:

[0 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CIIA OJIUH U3 PEAreHTOB COACPKUT
[pUMecH

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponuecKyro CUCTEMY XUMHYECKUX
hnemeHToB J[. 1. MenneneeBa, Tabiuiry
PacCTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJICH B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIPSHKEHUI METAIIOB)

3.2

Baxgenmme MeTauibl
U UX COCJIMHEHUS

16

[LlenouyHbIe METAJUIBI: TTOJOXKEHUE B
[lepuoauyeckoil cCUCTEME XUMUYECKUX
hneMeHToB [[.M1. MenneneeBa, ctpoeHne ux
ATOMOB, HAX0XKJICHUE B IPUPOJE.
duznvecKkre 1 XUMHUYECKHUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUapl U
CUIPOKCUIBI HATpUs U Kanusd. [I[pumenenue
[[EJIOYHBIX METAJIOB U UX COCAUHCHUM.
[[leno4yHO3eMeNbHBIC METAJUIBI MATHUN U
KaJIbLIMI: MOJO0KECHHUE

B [leproanueckor cucTeMe XMMHUYECKUX
bnemeHToB /.M. MenaeneeBa, cTpoeHne ux
ATOMOB, HAaXO0XXJICHHE B TIPUPOJIE.
Du3nyecKkrue 1 XUMHYECKUE CBOMCTBA
MarHus U Kajabuus. BaxxHenmme
COCIMHEHUS KaJlbIus (OKCUI, TUAPOKCHI,
coui). JKeCTKOCTb BOJIBI M CITIOCOOBI €€
YCTPaHEHUS.

AIIOMUHHUIN: TIOJI0KEHHUE B

OOBICHATH 00IIIME 3aKOHOMEPHOCTH B
W3MCHCHUH CBOWCTB 3JIEMEHTOB- METAJLIOB
U UX COCJMHEHUN B TPyNIax ¢ y4eTOM
CTPOCHHUS UX aTOMOB. XapaKTepHU30BaTh
bu3nUecKrue 1 XMMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB METAJIJIOB M X
COCTMHECHHM (OKCHUJIOB, THIPOKCHUJIOB,
coJieii), ClIOCOOBI UX MOTYUYCHUS,
IPUMEHEHUE ¥ 3HAYCHUE B IPUPOJIC U
YKU3HH YEJIOBEKA.

Y cTaHaBIMBaTh MPUYMHHOCIIEICTBEHHYIO
CBSI3b. CTPOCHHE BEIIECTBA — CBOMCTBA —
MpUMEHEHUE — Ha TIPUMEPaxX N3y4aeMbIX
BEIIECTB.

Pacmo3HaBaTh ¢ TOMOIIBI0 KAYECTBEHHBIX
peaKIMii HOHbI METAJIJIOB: MarHus,
KaJbIIMs, ATIOMUHUS, TUHKA, skene3a (1) u
kenesa (1), meau (I1).

Jloka3piBaTh aM(POTEPHBIN XapaKTep

[Iepuoanyeckon cucreme

OKCHJO0B U THAPOKCHUI0B aJIFOMUHHA
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XUMUYECKUX DJIEMEHTOB
J[.11. MenaeneeBa, CTpOEHHUE aTOMa,
HaXOXeHUE B mpupojae. Puznueckue u
XUMUYECKUE CBOMCTBA aTFOMUHUS.
AMdoTepHBIC CBOMCTBA OKCHUIA U
rUAPOKCU]IA ATTFOMUHUSA.

DKeneso: nonoxenne B [lepuonnueckon
CUCTEME XUMHUYECKUX AnemMeHToB [[. 1.
MeHneneeBa, CTPOCHHE aTOMa,
Haxo0eHue B rpupoae. dusnyeckue u
XUMHUYECKUE CBOKCTBA JKEJE3a.

Oxcupl, THIPOKCHIBI U cou sxene3a (1) u
skenesa (1), ux cocras, cBoMCTBA U
MOJyYEHHE.

Xumuueckuit yIxcnepumenm:
/[emoncmpayuu:

OcoOEHHOCTH B3aUMOJICHCTBHS OKCHJIA
KaJIBIIUSI U HATPHUSA C BOJIOM (BO3MOKHO
MCIIOJIb30BAaHUE BUICOMATEPUATIOB).
OkpammBaHue TJIaMEHH HWOHAMM HaTpus,
KaJTust KaJIbIUA (BO3MOXKHO
M CII0JIb30BaHUE BUJIEOMATEPUAIIOB).
lccienoBanue CBOMCTB JKECTKOU BOJIBI.
[Iponiecc ropenus xeie3a B KUCIOPOIE
(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPUAIIOB).

n

U IIUHKA.
[[naHupoBaTh M OCYIIECTBIIATH HA
PaKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
POBOAUTDH HAOIIOICHUS, JIeJaTh BHIBOIBI
[0 pe3yibTaTaM 3KCIIEPUMEHTA IIPU
POBEICHUU JTAOOPATOPHBIX OMBITOB U
PaKTUYECKUX PadOT.

CrnenoBaTh paBuiIaM 0€30MacHON PabOThI
B 1a00paTOPUU MIPHU UCIIOIB30BaHUU
XUMUYECKON MOCyAbl U 000PYI0OBaHUS.
[[pon3BOAUTH BEIYUCIICHUS 10
XUMUYECKUM YPaBHEHUSIM. Y YaCTBOBATH B
COBMECTHOH paboTe B ape WM IpymIle.
BricTpanBaTh pa3BEpHYThIE MMCbMEHHbBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MH(POPMALIHIO
13 y4eOHMKA ¥ CIIPABOYHBIX MAaTEPHAIIOB,
PAaMOTHO MCIOJIb30BaTh U3y4YE€HHbIN
[MOHATUMHBIN anmnapar Kypca XUMUAH
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VlabopamopHvie onvimbi:

[IpoBeieHNEe KaueCTBEHHBIX peaKIuii Ha
MOHBI (MarHus, KaJablius, aTIOMUHHUS,
uHKa, skenesa (1) u xenesa (1), meau
(11), onmcanue IPU3HAKOB UX MPOTEKAHHMS.
VccnenoBanue aMm(pOTEPHBIX CBOWCTB
FUJIPOKCHUIA ATFOMUHUS U THIPOKCUAA
[IUHKA.

[ Ipaxmuuecxue pabomuwi:

Ne 6. JKecTKOCTh BOJIBI M METOJIBI €€
YCTpaHEHUS.

No 7. PelieHue 3KCIEpUMEHTAIBHBIX 3a]1a4
1Mo TeMe «Ba)kHene MeTajljibl ¥ UX
COCIUHCHUSY.

Boiuucnenus:

M0 YpPaBHEHUSM XUMHYECKUX PEAKIIUH,
€CJIM OJINH M3 PEarcHTOB JaH B U30BITKE
WU COJICPXKUT MPUMECH;

MaCCOBOM JIOJIM BbIXOJIa MTPOJAYKTa PEaKIUU

Wtoro no pazneny 20
XHMHS M OKPYKAKOLIAA cpeaa
4.1 Xumus 3 BemiecTBa 1 MmaTepuanbl B IOBCEAHEBHOW [XapaKTepU30BaTh POJIb XUMHUHU B

1 OKpY>Karolas cpeia

PKM3HU UeJloBeKa. be3omacHoe
WCIIOJIb30BAaHME BEIIECTB 1 XUMUYECKUX

peaknwii B ObITy. [lepBas momomip

pa3uyHbIX cdepax AesTeTbHOCTH JIIOIEH,
OCHOBHBIE BEILIECTBA

1 MaTCpHaJIbl, IPUMCHACMEBIC B JKU3HH

48



pU XUMUYECKHUX 0KOTaX U OTPABIICHUSX.
XVMHUYECKOE 3arpsi3HEHUE OKpYKaromen
cpenbl (peaenbHas A0MycTUMas
KOHLIEHTpauus BewecTs. Ponb XxumMuu B
PELIEHUH 3KOJIOTHYECKHUX MTPOOJIEM.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

3ydyeHne 00pa3LioB MaTepuaioB (CTEKIIO,
CIUIaBbl METAJIJIOB, OJUMEPHBIE
MaTepHuabl)

COBPEMEHHOTO YeJIOBEKA.
OOBACHATH yCIIOBHSI O€30M1aCHOTO
MCIIOJIb30BaHUs BEMIECTB U XUMUUYECKUX
peakiuii B OBITY.

AHQJIM3UPOBATh U KPUTUYECKH OLICHUBATH
UHGOPMAITUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CETbCKOTO X035 CTBA,
TPAHCIIOPTA U AP. Ha COCTOSIHUE
OKPYKarOIIEH CPEIBI.

YMETh OKa3bIBaTh MEPBYIO MOMOIIb MPHU
XUMUYECKUX 0’KOTaX U OTPABJICHUSX.
[IpuHuMaTh ydyactue B 00CYKIECHUU
npo0JieM XUMUYECKON U AKOJIOTUUECKOM
HAIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TpodIeMe 1
npeiaraTb BO3MOXHBIE ITyTH €€ PEeIICHUs

Toro mo pasueny: 3
Pe3epBHOE BpeMs 3
OBUIEE YNCJIO YACOB 68
[10 TTPOTPAMME
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NEPEYEHb (KOJUP®UKATOP) PACIIPEJIEJEHHBIX IO KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA30OBAHMUS U DJIEMEHTOB COJEPKAHUS 110 XUMUH

B ¢denepanbHbix M pervoHaibHBIX TMPOLEAYypaX OIEHKM KayecTBa OOpa30BaHUsA
UCIIONIB3YETCsl TepeueHb (Koau(dUKaTop) pachpeesIeHHbIX MO KjaccaMm MpOBEPSIeMbIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbI
OCHOBHOTI'0 00IIIETO 00Opa30BaHUs U AIEMEHTOB COJCPKAHUS 110 XUMUHU.

8 KJIACC

IIpoBepsieMble TpeOOBAHUS K Pe3y/IbTATAM OCBOEHHSI OCHOBHOM 00pa3oBaTeJbHOM
NMPOrpaMMblI

Ko [IpoBepsiemble IpeAMETHBIE PE3YIbTAThl OCBOECHUSI OCHOBHOU
IPOBEPIEMOT0 o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30oBaHus
pesyJibTara
1 [To Teme: «IlepBoHaYanbHbBIE XUMUYECKUE TTOHSATHS
1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMUYECKUN AJIIEMEHT, IPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHTEJIbHAS
aTOMHas W MOJIEKYJISIpHasi Macca, KOJWUYECTBO BEUIECTBA, MOJIb,
MOJISIpHAas —Macca, MaccoBas JOJs XUMHUYECKOTO JJeMeHTa B
COEIMHEHUH, MOJISIPHBIN o0beM, XUMHYECKast peakuusi,
KiaccupuKalus — peakluui:  peakuuu  COCAMHEHUs,  peakiuu
Pa3IOKEHUs, PEaKUUH 3aMEIECHUs, pPEeakuud OOMEeHa, D5K30- H
PHAOTEPMUYECKUE PEaKIuu, TerIoBol 3G EKT peakiuu, pacTBop,
MaccoBas J10Jid BellecTBa (IIPOLIEHTHAs] KOHIIEHTPALIMsI) B paCTBOPE

1.2 WUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHU U
MMPUMEHSTh 3TH MOHATUS MPU ONMUCAHUU BENIECTB U UX MIPEBPALLICHUN

1.3 MCIIOJIB30BaTh XMMHUUYECKYI0 CHUMBOJHUKY JJii COCTaBieHUS (opMy
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIIAMN

1.4 pPACKpbIBaTh  CMBICI  3aKOHOB  COXPAaHEHMSI MAaCChl  BEIECTB,
[MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO Y4Y€HHUs, 3aKOHQ|
ABOragpo

1.5

OMpENENATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B  OWHApHBIX
COECIUHEHUAX
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1.6

KIaccu(UIUpoOBaTh XUMHUYECKHE peakiuu (M0 4YHUCIy U COCTaBy
YUaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY (P HEKTY)

1.7

BbIYUCIIATD OTHOCHTCIIBHYIO MOJICKYJHIPHYIO W MOJIAPHYIO MACChI
BCIICCTB

1.8

BBIYUCIIATD MACCOBYIO HOJHO XHUMHYCCKOI'O 3JIEMCHTA IIO (i)OpMy.TIG
COCIUHCHN:I,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCHICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIO/ICHUE,
M3MEpEeHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (peabHbIM U MBICICHHBIN )

[1o Teme: «Baxuenmue MNpeaACTAaBUTCIIN HCOPraHNICCKUX BCUIICCTB»

2.1

PACKPBIBATb CMbICJI OCHOBHBIX XUMHWYCCKUX TIOHSITHIA: OKCH I, KHCJIOTA,
OCHOBAHUC, COJIb

2.2

OTIpENENATh MPUHAJICKHOCTh BEIIECTB K OINPEJACICHHOMY KJIAccCy)
COEIMHEHHUI 10 hopmMyIam

2.3

KJIaCCI/I(bI/II_[I/IPOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

XapaKTepUu30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  MOATBEpXkAasi  ONUCAHHE  IPUMEpPaMHU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI

2.5

[MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTHM OT UX
KaQYECTBEHHOIO COCTaBa, BO3MOXKHOCTH TMPOTECKAHHUS XUMHYECKUX
[IPEBPALIECHAN B PA3JIMYHBIX YCIOBUAX

2.6

CIENOBAaTh NpaBWIAM  TOJB30BAHUS XUMHYECKOW TMOCYJIOW H
1ab0paTOpHBIM O0OpPYIOBaHMEM, a TakXKe NpaBWIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSMH [0 BBIIOJHEHUIO
1a00pPaTOPHBIX XWMHUYECKUX OIBITOB MO MOJYYEHHID U COOMpPaHUIO
ra3o00pa3HbIX BeUIECTB (BOAOpOAA U KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OINPEICICHHOM MacCOBOM JIOJEH PacTBOPEHHOTO
BEILIECTBA, TJIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 1O
pPacCno3HAaBAaHHUIO pACTBOPOB IIEIOYEH M KHUCJIOT C IOMOIIBIO
WHIUKATOPOB (JaKMycC, (peHOoI(PTaNIenH, METUIIOPAHK U IPYTHE)

2.7

[MPOBOJIUTDL PACYUCTHI 11O YPABHCHHIO XUMHUYECKOM pCaKnmu

[Io Tteme: «llepmonnueckuit 3akoH u Ilepuoauyeckas cucrema
xumudeckux dnemeHtoB J[.MI. MenneneeBa. CTpoeHue aTtoMoOB.
XumMuueckas cBsi3b. OKUCIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIAN

3.1

[PACKPLIBATb CMBICII OCHOBHBIX XHWMHWYCCKUX MMOHSTHM: AApO aTroma,

HIIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToMa,
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XUMHWUYCCKas CBA3b, IOJIApHAd W HCIOJApPHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpUIATCIIBHOCTb, HWOHHAsA CBA3b, HOH, KA4THOH, aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KﬂaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKHUEC 3JICMCHTHI

3.3

ONKCHIBaTh U XapakTepu3oBaTh TabauuHyro ¢opmy I[lepuonmueckoit
CUCTEMbl XHUMHUYECKMX DJJIEMEHTOB: pa3iNyaTh IOHATUS «TJIaBHAsS
nonrpynmna (A-rpymma)»y u  «mobounas mnoarpynna (b-rpymma)y,
«MaJble» U «OOJIbIINE» TEPUOIBI

3.4

packpsiBath cMbIci Ilepuognueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIOKEeHUS B [leproanueckon cucreme

3.5

COOTHOCHUTh  OOO3HAUCHUs, KOTOpPhIE HMMEIOTCI B Ta0iHIle
«Ilepuoanueckas cuctema xummuieckux snemenToB JI.M. MenneneeBay
C YHUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHUMHYECKUX
HJIEMEHTOB (COCTaB W 3apsij snpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpeielieHue UX MO JIEKTPOHHBIM CJIOSIM)

3.6

OIIPpCACIIATDH CTCIICHDb OKHCJICHUA OJICMCHTOB B 6I/IHapHI>IX
COCIMHCHUAX

3.7

ONpeNeNaTh BHUJI XUMHUYECKOW CBs3M (KOBaJCHTHAs W HWOHHas) B
HEOPraHUYECKUX COCIMHEHMSIX

IIpoBepsieMble 3JIEMEHTBI COJIEPKAHUS

Kon [IpoBepsieMblii JIEMEHT COEPHKAHUSA
1 [lepBOHaYaIbHBIE XUMUYECKHUE TOHSATHS

1.1 [Ipenmer xumuu. Posib XMMUM B JKM3HU YE€I0BEKAa. XUMHS B CUCTEME HAyK.
Tena u BemecTBa. PU3NUYECKHUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE
BEIICCTB

1.2 [lonaTne o MeTojax IIO3HAHUS B XMMHH. UMCTBIE BeEIIECTBA W CMECH.
Crioco0nI paszjeneHust cMecei

1.3
ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHTbl. (CUMBOJIBI XUMHYECKHUX
hieMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE

1.4 Xumudeckas ¢Gopmysa. BaJleHTHOCTh aTOMOB XUMHUYECKUX DSJIEMEHTOB.
3aKOH NOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENBbHAs aTOMHas Macca.
OTHOcuTenbHas MOJIEKYJsApHass Macca. MaccoBass JO0JISI XUMHUYECKOTO
DJIEMEHTA B COCIMHECHUH
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1.5

KonuuectBo BemectBa. Monb. Monsipaast macca. B3auMocBsi3b KOJIM4ecTBa,
MacChl U 4YMCIIa CTPYKTYPHBIX €IWHHUIl BemlecTBa. Pacdersl mo ¢opmynam
XUMHUYECKUX COCTMHEHUMN

1.6

dusnyeckre 1 XUMHUCCKHUE SBICHHSI. XUMHYECKas PEaKIusl M e¢ IPH3HAKH.
3aKOH  COXpaHEHHsS  MacChl  BEIIECTB.  XHUMHYECKHE  ypaBHEHUS.
Knaccudukanms XUMHYECKUX  peakiuid  (COSAUHEHUS,  PaslIoKCHHS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUM OJKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOM IIOCYIOU, C
mpaBuiaMu  pabOTBl B J1a0OpaToOpud W TpHEMaMH  OOpalieHus C
1ab0paTOpHbIM  00OpYZOBaHUEM, H3YyYE€HHE U ONHUCAHHE (PUINYECKUX
CBOMCTB 00pa3IOB HEOPTraHWYECKHUX BEIIECTB, HAOMIONCHHE (PU3HUICSCKUX
(m1aBlieHWE BOCKA, TasiHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE, KUICHUE U
KOHJICHCAIMsI BOJIbI) U XUMHUYECKUX (TOPEHHUE CBEUHU, MPOKATMBAHUE METHOM
MPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KHUCJIOTOW) SIBIICHUM, HaOIIOJIEHUE U
ONMKMCAHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiui (pasiokeHue
caxapa, B3aUMOJICHCTBUE CEPHOI KUCIIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHE
runpokcuaa menu (I1) mpm HarpeBaHwum, B3auMOJIEHCTBHE Kene3a C
pactBopoMm cosmu meau (I1), m3yuenue crnocoOoB paszaencHHus cMmecer (c
MOMOIBI0 ~ MarHuWTa, (QUIbTPOBAHWE, BBIMIAPUBAHHUE,  TUCTUIUIAIINS,
xpoMmartorpadus), MpoBeACHUE OYMCTKH MOBAapPEHHOW COJIM, HAOIIOJICHUE U
ONHCaHWE PEe3yIbTaTOB TPOBEACHHUS OINBITA, WUTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHMS MACChl, CO3/IJaHUE MOJIeNIel MOJIEKYJI (IIapOCTEePKHEBDIX )

BaxuHelmme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31eMeHT U mpocToe
BenecTBo. Haxoxkenue kucinopoaa B npupoze, Gpusnueckue u XUMUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kucnopona. CrnocoOsl
MOJy4YeHHUsl KUCJIOpoJa B jJaboparopuu U MpoMbIIUIeHHOCTH. KpyroBopor
KHcIIopoaa B pupoae. O30H — auIOTponHas MOAU(PUKALIMS KUCIOPOa

2.2

TeroBolt 2(p(GEeKT XMMUYECKON peakinu, TEPMOXUMHUYECKHUE YPaBHEHWSI,
PK30- U SHJOTEPMUYECKHE pEeaKUUU. TOIUIMBO: Yroidb U METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOI0 3(pdekTa, pazpylieHne 030HOBOTO CIOs

2.3

Bomopox — d2IeMEHT M IpOCTOE BewecTBO. Haxokaenuwe Boaopona B
npupoae, (U3NMUECKMEe W XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CHOCOOBI
noixyuyeHus. Kucmotel u conu

2.4

MouisipHbIil 00BbeM Ta30B. PacueTbl 0 XUMHUYECKUM YPaBHEHUSIM

2.5

duznueckue CcBouicTBa BOAbl. Boma kak pactBopuTesib. PacTBOpBHI.
HachileHHbIe 1 HEHACHIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.

MaccoBas 10JIs1 BEHIECTBA B pacTBOpPE. XMMUYECKUE CBOMCTBA BOBI.
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OcHoBanusi. Poibs pacTBOpoB B mpHUpoze U B KU3HU yenoBeka. Kpyrosopor
BOABl B MpUpOJE. 3arpsi3HEHHE NPUPOAHBIX BoJA. OXpaHa M OYMCTKA
[IPUPOIHBIX BOJ

2.6 Knaccudukaiuys HeopraHuueckux coeauHeHui. Oxcuabl. Knaccudukarus
OKCHUJIOB: CoJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U
HecosieoOpasyromue. HoMeHnkmarypa okcumoB. OuU3nUecKue W XUMHUUYECKHE
CBOMCTBA OKCUJIOB. [ToyueHne okCuaoB

2.7 |OcHOBaHMS. Knaccudukanuss oOCHOBaHMI: IIEJIOYM M HEPACTBOPHUMBIC
ocHOBaHuA. HoMmeHnkmarypa ocHoBaHUM. @DU3MYECKHE UM XHUMHUYECKHUE
CBOMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUN

2.8 [KucaorsL. Knaccudukanus kuciaor. Homenknatypa kucinor. Ouszndeckue u
XMMUYECKHE CBOMCTBAa KUCIOT. Psn aktuBHOcTH MetaiioB H.H. bekerosa.
[lony4yeHne KuciIoT

29  Comm. Howmenxkiatypa coneri. @U3N4eCKue U XUMHAYECKUE CBOMCTBA COJICH.
[lonyuenune cosen

2.10 [Cenernueckas CBS3b MEXAY KJIacCaMH HEOPTAaHUYCCKUX COSTUHEHUM

2.11

XUMUYECKUII OSKCHEPUMEHT: KAUYE€CTBEHHOE OIPEIECICHUE COJICPKAHUS
KHCIIOpOJia B BO3/yXeE, MOJIyYeHUE, COOUpaHue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB KHCIJIOpPOJa, HAOJIIOIEHHE B3aUMOJECHCTBHUS BEIIECTB C KHUCIOPOAOM
W yCIIOBUSI BO3HUKHOBEHHUS W TIpPEKpallleHusi TopeHus (moxapa),
O3HAKOMJIEHUE € 00pa3laMu OKCHUJIOB U OMKCAHUE MX CBOWCTB, MOJy4YEHHE,
coOupaHue, pacro3HaBaHWE W H3YyYEHHE CBOWCTB BOAOpoJa (TOpeHue),
B3anMoieiicTBre Bojopoza ¢ okcuaoM Meau (I1) (BO3MOKHO MCIONBb30BaHUE
BUICOMATEPHUATIOB), HAOIIOJCHUE OOpPA3IOB BEIIECTB KOJUYECTBOM | MOJIb,
MCCJIEIOBAHUE OCOOEHHOCTEM pPACTBOPEHUS BEUIECTB C  Pa3IMYHOU
PaCTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEACICHHOM MacCOBOM
10JIE  PacTBOPEHHOI'O BELIECTBA, B3aUMOJIECHCTBHE BOJbl C METaJUIaMH
(HaTpueM # KajbiueM) (BO3MOXHO HWCIOJIB30BAHUE BHUICOMATEPUATIOB),
ONpe/ieJICHHEe PACTBOPOB KHCJIOT W IIEJIOYEH C MOMOIIBI0 HHIUKATOPOB,
MCCJIeIOBAHUE O0pPa3OB HEOPraHMYECKUX BEUIECTB PAa3IMYHBIX KJIACCOB,
HaOJII0/ICHUE W3MEHEHMs] OKpPACKHM HHJUKATOPOB B PACTBOPAaX KHUCIOT U
iesouek, u3ydenue plaumoercTeus okcuaa meau (1) ¢ pactBopoMm cepHol
KUCJIOTBI, KHCIOT C MeETa/llaMH, pEaKUuid HeWTpaau3aluu, MOJIy4YeHUe
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJIHOTO METaJla JAPYTUM U3
pacTBOpa COJIM, PEIIEHUE IKCIIEPUMEHTAJIBHBIX 3a]1a4 1Mo Teme «BaxHeunme
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN
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[Tepuonnueckuii 3akoH U Ilepuognyeckas cucremMa XUMUYECKUX BJIEMEHTOB
J[.1. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBLHBIC PEAKIINHI

3.1

[lepBble MOMBITKM KIACCU(PUKALUU XUMHUYECKHUX 3JIeMeHTOB. [loHsTHE O
rpyNIax CXOAHBIX JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHBIE METAIIBL,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aMdoTepHbIe
OKCH/JIbI U THJIPOKCH/IBI

3.2

[lepnoguueckuil 3akoH. Ilepuoamdeckas cucTeEMa XMMHUYECKHX DJJIEMEHTOB
JI.M. MenneneeBa. KoporkonepuogHass W AJUHHONEPUOJHAS (POPMBI
[lepnoguyeckor cucteMbl Xxumudeckux dsnemeHToB J[.M. Menneneesa.
[lepuonp! u rpynmel. OU3NYECKU CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB
[EPUOJIA U TPYIIIBI AIEMEHTA

3.3

Crtpoenune atomoB. CoctaB aTOMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHue
DIIEKTPOHHBIX 000J04YeK aTOMOB TMepBbiX 20 XMMHYECKUX 3JIEMEHTOB
[lepnognueckon cucremsl .M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
BJIEMEHTA 10 €ro MnoJiokeHuro B [lepuoguueckoit cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHMS paJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB IO TPYINIAM M TEPHOJAM.
3nauenne Ilepmoamueckoro 3akoHa W IlepuoanMyeckod  CUCTEMBI
XUMHAUYECKUX DJIEMEHTOB JUIS Pa3BUTHs HAyKu W npaktuku. (.M. Mennenees
— YUYEHBIA U TPaKIaHUuH

3.5

Xumnueckas cBsa3b. KoBaneHTHas (MOspHAs M HEMOJSIpHAsi) CBS3b.
DNEKTPOOTPULATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b

3.6

CrernieHp OKHCJICHUA. OKHCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIC pEaKnuu.
Hpoueccm OKHCJICHUS M BOCCTaHOBJICHUA. OKMCINTEIN U BOCCTAHOBUTEIU

3.7

XUMHUECKUN OKCIIEPUMEHT: H3y4eHHEe OOpasllioB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJECHCTBUE THUAPOKCUAA IIMHKA C PACTBOPAMH KHUCIOT H
L1EJI0YEH, IIPOBECHUE OIIBITOB, WJUTIOCTPUPYIOLINX IIPUMEPBI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuin (ropenue, peakuuu
pa3IoKEeHUs], COSTUHEHNS )
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9 KJIACC

IIpoBepsieMble TpeOOBAHUS K Pe3y/IbTATAM OCBOEHHSI OCHOBHOM 00pa30oBaTeJIbHOM

NporpamMmblI

Konx
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa30oBaHuUs

1

[1o Teme: «BCHICCTBO U XUMHUYCCKAA PCAKIUA»

1.1

PACKpbIBaTh CMBICII OCHOBHBIX XHWMHWYECKHUX TOHSTHH: pacTBOp,
PIEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTUYECKAsT JAUCCOIUAIIUS,
peakiy HMOHHOTO OOMEHa, KaTaju3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTumMble u HeoOpaTUMBbIe peaKunu, OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIE  PEAKIMH,  OKUCIUTENb,  BOCCTAHOBUTEIIb,
OKUCJIEHHME W  BOCCTAHOBJIEHWE, aJUIOTponus, amM(pOTEPHOCTD,
XUMHUYECKass CBsI3b  (KOBAJICHTHAsl, HMOHHAs, MeTaJUIM4ecKasi),
KpUCTAJUINYECKAsl PEIIETKA, CILIABbl, CKOPOCTh XUMHUECKON peaKkIu

1.2

HIUIIOCTPUPOBATH B3aUMOCBA3bL OCHOBHBIX XHMMHYCCKHUX MOHIATUN U
[IPUMCHSATH 3TU IMOHATHUSA ITPHU OIMMCAHHUU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTABJISITh YPaBHEHHUSA BJIEKTPOJUTUYECKON AMCCOLMALMHU KHUCIOT,
NIEJI0YEd W COJIEM, TOJIHBIE M COKPALICHHBIE YPaBHEHMUS PEaKIUn
MOHHOTO OOMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajaHCa 3TUX peakuui

1.5

[MIPOBOJWUTL PACUYCTLI 11O YPAaBHCHUTIO XUMHUYECKOMN peaKnun

[lo Ttemam: «Hemetamnsl m ux coeaumHeHHs» W «MeTalwipl U UX
COEIMHEHUA

2.1

XapaKTEepHU30BaTh (OMUCHIBATh) OOLIME U CEU(PUIECKUE XUMUUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsl OMHCAHHE
MpUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIINHI

2.2

COCTaBJIATh YpPaBHCHHA peaKHHﬁ, IMOATBCPKAAOIMIUX CYHICCTBOBAHUC
FCHETUYECKON CBSI3U MCKY BCUICCTBAMHU PA3JIMYHBIX KJIAaCCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHHUSI XMUMUYECKUX MPEBPAIICHUN B PA3TUYHBIX
YCIIOBHUSIX

24

CIENOBaTh  IpaBWIaM  IIOJIb30BAHUS  XMUMHUYECKOM  IOCYAOM

1 1a00paTOpHBIM 000PYIOBAHUEM, a TAKXKE MpaBUIaM 0OpaIlleHUs

56



C BENIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSMHU IO BBIMOJIHCHUIO
1a00paTOPHBIX XUMHUYECKHX OMBITOB IO TOJYyYEHHUI0O W COOMPaHUIO
ra3000pa3HBIX BEMIECTB (AMMHAKa U YTICKHUCIOTO Ta3a)

2.5 [IPOBOJAUTL PEAaKUMH, MOATBEPKIAONIME KAYECTBEHHBIM COCTaB
pa3IMYHBIX BELIECTB: PACIO3HABATH OMNBITHBIM IyTEM XJIOPUA-,
Opomua-, woamna-, KapOboHat-, d¢ocdar-, cuUIMKaT-, Cyabdar-,
TUAPOKCUA-UOHBI, KaTHOHBI aAMMOHHS, MOHBI W3YYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB

3 [1o Teme: «XUMUS 1 OKpYKAroIas Cpeiar»

3.1 PaCKpBIBATh CMBICI OCHOBHBIX xuMuueckux noustuid: [IJIK BemecTsa;
KOPPO3HsI METAJIOB

3.2

MPUMCHSTh OCHOBHBIC OIEpPAIIMH MBICIUTEIIBHOM JCATEIbHOCTH —|
aHaIu3 W CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEeMaTU3aIINIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3EH — ISl U3yUYCHHS CBOMCTB
BCIIECTB W XUMHUYCCKUX PEAKINH; €CTeCTBEHHO-HAYYHBIC METObI
MO3HAHUS — HAOJIOICHUEe, U3MEPEHUE, MOJICTUPOBAHNE, YKCIICPUMEHT
(peanbHBIN 1 MBICTICHHBIN )

HpOBepHeMble AJIEMEHTHBI COACPKAHUA

Kon

[IpoBepsieMblil A3JIEMEHT COAEPHKAHUS

1

BemectBo n xumuueckas peakuus. [loBropenune

1.1

[lepnognuecknil 3akoH. Ilepmoandeckas cUCTEMa XMMUYECKHX DJIEMEHTOB
JI.N. Menneneea. CtpoeHue aTtoMoOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJMsl, KAJIbLHS U
UX COCIMHEHUHM B COOTBETCTBUM C IIOJOKECHUEM DJIEMEHTOB B
[leproauyeckon cucTeEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelIeCTBAa: BUIbl XMUMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
pEILIETOK, 3aBUCUMOCTh CBOWCTB BEHIECTBA OT THUMA KPUCTAJUIMYECKOMN
pEelIeTKH W BUJa XUMHUYECKOW cBs3u. Kiaccudukarss ¥ HOMEHKIATypa
HEOPTaHUYECKUX BEIIECTB (MEXIyHApOJHAs U TPUBHAIbHAS). XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPTAaHUYECKHUX BEIIECTB

1.3

Knaccudukaiys XuMUYECKUX PEaKIIUi 10 Pa3IMYHBIM MpU3HAKaM (TI0 YUCTTY|
W COCTaBY y4YaCTBYIOIIMX B PEaKklMU BEIIECTB, O TEIIOBOMY 3 (dexTy, mo
W3MEHEHHUIO CTENECHEeH OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB, [0 00pPaTUMOCTH,
[0 YYacTHIO KaTajn3aropa). IK30- U SJHIOTEPMHUUECKUE
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peakiuu, TepMOXUMUYEecKue ypaBHeHUs. [[oHATHE O CKOPOCTH XUMUYECKOU
pPCaKITUH

1.4

[Tonsatue 00 06paTI/IMLIX )41 H606paTI/IMI)IX XUMHUYCCKHUX PpCAKIIHAX. [lonsitue o
TOMOI'CHHBIX W TI'CTCPOIrCHHBLIX PCAKIMAX. IlonsaTHe 0 XMMHYECKOM
[PaBHOBCCHH. cDaKTOPI)I, BJIMAIOINIMC HA CKOPOCTH XUMHYECKOMN pCaknunu "
[MOJIOKCHNC XUMHUYCCKOT'O PABHOBCCHUA

1.5

OKUCIANTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIUHM,  JJEKTPOHHBIA  OasiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBbHOW peakuuu. (CocTaBieHuEe YypaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl C HCIOJIb30BAHUEM METOJA
HIIEKTPOHHOTO OaaHca

1.6

Teopus BJIEKTPOJIUTUYECKOMN JUCCOLMALINU. DIIEKTPOIUTHI 151
HE3JIEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHu3M AHUCCOIMAlMA BEHIECTB C
pa3IMYHBIMKU BUAAMU XUMUYECKOU cBsi3u. CTeneHs aucconuanuu. CuibHbIC
U ciabble ANEeKTPOJIUTHL. Peakiuu MOHHOrO oOMeHa. YCJIOBHS MPOTEKAHUS
peakiuii MOHHOrO OOMEHa, MOJIHbIE U COKpAallleHHbIE MOHHBIC YpaBHEHUS
peakiuid. CBOMCTBA KUCJIOT, OCHOBaHUM U COJIEH B CBETE MPEACTaBICHUM 00
PIEKTPOJIMTUYECKOM JAuccoluanuu. KauecTBEHHbIE pEaKUUH Ha WOHBI.
[ToHsITHE O TUAPOIIN3E COTEH

1.7

XUMUYECKUN IKCTIEPUMEHT: O3HAKOMIIEHHE C MOJENISAMU KPUCTATTUYECKUX
PEIIETOK HEOPTaHMYECKHX BEIIECTB — METAJUIOB M HEMETAIOB (rpadura u
ayiMasa), CJIOKHBIX BEIIECTB (XJIOpUa HATPHs); UCCIIEIOBAHNE 3aBHCUMOCTU
CKOPOCTH XUMHYECKOW PEaKIMH OT BO3IACHCTBHUS Pa3IUYHBIX (PAKTOPOB,;
MCCIIEJOBAaHUE  DJIEKTPOIPOBOAHOCTH  PAcTBOPOB  BEIIECTB, IpoLEcca
TTUCCOLIMAIIMN  KHUCTIOT, IeNioueld M coieil (BO3MOXKHO HCITOJIb30BAHUE
BUJICOMAaTEPHATIOB); TPOBEICHHUE OIBITOB, HWJUTIOCTPUPYIOMINX MPHU3HAKU
MPOTEKaHUsl peakIuii MOHHOro oOMeHa (0Opa3oBaHHE OCaJKa, BBIICICHUE
raza, o0Opa3oBaHME BOJbI); ONBITOB, WJUTIOCTPUPYIOIIUX  IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIX peakiuii (ropenue, peakiuu
pa3JoXKEHUs, COENMHEHUs); paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C
MOMOIIIHI0 KAYECTBEHHBIX PEaKIMi Ha MOHBI; PEIICHUE IKCTIEPUMEHTAIBHBIX
3aaqy

HemeTtamnsl u ux COCIUHCHUA

2.1

OO6mrast xapakTepucTuka TajoreHoB. (OCOOEHHOCTU CTPOCHHSI aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHwe u (u3MYecKue CBOMCTBA
MPOCTHIX BEIIECTB — rajoreHoB. XMMHYECKHUE CBOWCTBA HA MPUMEPE XJIOpPa
(B3aMMOJENCTBUE C METAJJIaMU, HEMETAJJIaMU, IeJI04aMu). XJIOPOBOJOPO.
ConsiHast KHUCIIOTa, XWMWYECKHE CBOWCTBA, TMOJyYCHUE, TMPUMCHCHHE.
JlericTBrE XJopa W XJOPOBOAOPOJA HA OPraHU3M 4YeJOBeKa. Baxueuiue
XJIOPUIBI U UX HaXOXKJICHUE B IPUPOIE
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2.2

OOmas xapakrepuctuka 37meMeHToB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CcTernmeHu okuciaeHus. CTpoeHue U QPU3NYECKUE
CBOWCTBA TMPOCTBHIX BEIIECTB — KHUCIOpOJAa M Cepbl. AJUIOTPOMHBIE
MOIUGUKAIIMM ~ KUCTIOpoJa M cepbl. XWUMHUYECKHE CBOWMCTBAa  CEpbI.
CepoBosiopoJ, cTpoeHue, (pusnueckue M XuMudeckue cBoicTBa. OKCHBI
cepbl Kak TMPEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas KHCTIOTa,
¢usznyeckue U XUMHUYECKUE CBOMCTBa (0OIIME Kak MPEACTAaBUTENs Kiacca
KACIOT M crhenuduueckue). XUMHUECKUE PpeaKkiuH, JeKallhue B OCHOBE
MPOMBIIIJICHHOTO CII0co0a MOoTy4eHus: cepHoil kuciothl. [Ipumenenue. Conu
CEpHOI KHUCTIOTBHI, KayeCTBEHHasl peakius Ha cynbdar-uoH. Haxoxnenue
Cepbl U €€ COCAMHEHM B MpUpoje. XUMHUUECKOE 3arpsi3HEHNE OKPY Karolen
CpeIbl COCMHEHUSIMU Cepbl (KHUCIOTHBIE IOXKIM, 3arpsi3HEHUE BO31yXa U
BOJ/IOEMOB), CIIOCOOBI €0 MPEA0TBPAIECHUS

2.3

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE€ CTENEHU OKHCIECHUA. A30T, pacnpoCTpaHEHHE B
npupone, (u3Mueckue M XuMUUeckue cBoiicTBa. Kpyroopor azora B
npuposie. AMMHAaK, ero pU3NYeCKue U XMMHUYECKHE CBOMCTBA, MOJIYyYEHUE U
npumeHeHue. Coau aMMOHHMS, UX (PU3MYECKME M XMMHUYECKUE CBOWCTBA,
npumeHeHue. KauecTBeHHast peakuusi Ha HOHbl aMMOHUA. A30THasl KUCIIOTAa,
ee IMOoJIyueHHe, (PU3NYECKUe M XHMHUYECKHE CBoicTBa (oOmMe Kak
NpeiCcTaBUTENd Kjacca KHCIOT U crneuuuueckue). Mcnonp3oBaHue
HUTPAaTOB W COJIEM aMMOHHS B KaueCTBE MHUHEPAIbHBIX YIAOOPEHUH.
XUMHUECKOE 3arpsi3HEHHE OKpYXKAIOIIeH cpeApl COENMHEHHMSIMHU a30Ta
(KUCTIOTHBIE TOXIM, 3arpA3HEHUE BO3/yXa, IOUBBI U BOJIOEMOB)

2.4

docdop, ammorponHbie Mogudukauu hochopa, puzndecKue U XUMUIECKUE
cBorictBa. Okcun ¢ochopa (V) u docdopnas kuciora, QunUeckue U
XUMHUYECKUE CBOMCTBA, moiydeHue. VcnonszoBanue docdatoB B kayecTBe
MUHEPATBHBIX YI00pESHUN

2.5

O6mast xapakrepuctuka 371eMeHTOB [VA-rpyrmmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIEHUA. YTJIEpOJd, aJJIOTPOIHbIE
MoIu(DUKALIUK, PACTIPOCTpaHEHUE B TpHUpPOJe, GUUUECKHE U XUMHUYECKHUE
cBorictBa. AncopOums. KpyroBopor yriepoaa B mnpupoae. Okcuiabl
yraepoja, ux (pU3MUecKrue W XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha JKUBBHIC
OpraHU3Mbl, TIOJyYCHHE ¢ TPUMEHEHHE. OKOJOTHYECKHE MPOOIEMBI,
cBsi3aHHbIe ¢ okcuaoMm yriaepona (I1V); rumoresa rio0aabHOrO MOTETUICHHS
KJIMMaTa; TapHUKOBBIM d(PdekT. VYronpHas KUCIOTa U €€ COJH, HX
dbu3nyeckue W XUMHYECKHE CBOMCTBA, TIOJIYYEHHE U TPUMEHEHHUE.
KauecTBeHHas peakius Ha kapOoOHAT-MOHBI. Mcmonb3oBaHue kapOOHATOB B
OBITY, METUIIUHE, TTPOMBIITUICHHOCTH U CEJIbCKOM XO3SICTBE
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2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKHUX BEIECTBAX KaK O COCTUHEHHSIX
yriepojga (MeTaH, 3TaH, ATUJICH, AlleTWJICH, ATAHOJI, TIUIEPUH, YKCyCHas
kuciora). MIx coctaB u xummuueckoe crpoeHue. [lonstue o Omonorudecku
BaXHBIX BEIIECTBAaX: >KUpax, OelKax, yrieBoJaX — M HMX POJIU B >KU3HU
yeoBeka. MarepuaibHOe E€IMHCTBO OPTaHWYECKHMX M HEOPraHMYecKuX
COCIMHEHUN

2.7

KpeMHuii, ero Qusnyeckue © XUMUYECKHE CBOWCTBA, IMOIYYEHUE U
npumeHenue. CoeanHeHus: KpeMaus B mipupoze. O0mue npeacTaBieHus: 00
okcune kpemuus (IV) wu  kpemuueBoir kucinore. CHIIMKATBI, UX
WCIIOJIb30BaHUE B OBITy, MEIWIIMHE, NPOMBIIUICHHOCTH. BaxHeimme
CTpOUTEJIbHBIE  MaTepuajbl: KepaMuKa, CTEKJIO, LIEMEHT, OeTOoH,
ene300eToH. [IpoOiembl  0€30MacHOTO  MCMOJIB30BAHUSI  CTPOUTEIBHBIX
MATEPUAJIOB B MOBCEIHEBHOM )KU3HU

2.8

XUMUYECKUN HKCIEPUMEHT: U3y4YeHHE 00pa3lioB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISIHOW KMCJIOTBI; IPOBEICHNE KaUECTBEHHBIX PEaKLUii Ha XJIOPUA-
WOHBl M HAaOJIOJEHUE MNPU3HAKOB HMX MPOTEKAHMS; OIBIThI, OTpakarolue
¢uznyeckue M XUMHYECKHE CBOICTBAa TaJIOTEHOB M HUX COEAMHEHUH
(BO3MO>XXHO HMCIOJB30BAHUE BUIECOMATEPUAIIOB); O3HAKOMIIEHUE ¢ 00pa3LuaMu
XJOpUJ0B (TaJIOTEHUIOB); O3HAKOMJIEHHWE C o0Opa3laMu cepbl U €€
COEMHEHUSIMU (BO3MOKHO UCIOJIb30BaHUE BUAEOMATEPUAIIOB); HA0IIOIEHUE
nmpoliecca O0yriMBaHus caxapa MoJ IeUCTBUEM KOHUEHTPUPOBAHHOM CEPHOM
KHUCIIOTBI; U3YYECHUE XUMUYECKUX CBOMCTB pa30aBIIEHHON CEpHOI KHUCIIOTHI,
NpOBEJCHUE KAaYeCTBEHHOM peakuuud Ha CyiabpaT-MOH U HAOIIOACHUE
MpU3HaKa ee MPOTEKaHUs; O3HAKOMJIEHHE C (PU3NYECKUMH CBOMCTBaMU a30Ta,
docdopa u ux coenruHeHU (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB),
oOpa3uamMu a30THBIX M (OchHOpHBIX yAOOpPEHMil; MOdy4yeHue, coOupaHue,
pacno3HaBaHWE W U3YYECHHE CBOMCTB aMMMAaKa; IPOBEICHHE Ka4E€CTBEHHBIX
peaknuii Ha WOH amMMOHHMS M QocdaT- MOH M HM3yUYEHHUE MPHU3HAKOB HX
MMPOTEKAHMS, B3aAMMOJEUCTBAE KOHIIEHTPUPOBAHHOM Aa30THOM KHCIIOTBHI C
MeAb0 (BO3MOXHO HMCHOJIb30BAaHUE BHJIEOMATEPUANIOB); U3yUyeHUE MOeNeH
KPUCTALTMYECKUX PEIIETOK ajiMaza, rpaduta, PysiepeHa; 03HaKOMIICHUE C
MpOLIECCOM aCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOras3a; IOJyuyeHUe, COOMpaHHe, paclo3HaBaHUE U
M3y4eHUE CBOMCTB YIJIEKHCIIOIO Ta3a; MPOBEICHUE KAUECTBEHHBIX PEaKIIMii
Ha KapOOHAT- M CWIMKAT-WOHbl M HM3yY€HUE MPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJIEHHE C NPOAYKLHMEN CUIMKATHONW IPOMBILIJIEHHOCTU; pEILICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 1o TeMe «BaxkHeliue HeMeTaulbl U HUX
COEIMHEHUSD)

MeTaJlibl U UX COCIUHCHU A
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3.1

OO1as XapakTepucTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux noJyiokeHusa B llepuomnueckoi cucremMe XuMHUYecKux 3yeMeHToB J[.1.
MenneneeBa u crpoeHuss atoMoB. CTpoeHue MeTauioB. Meramumueckas
CBA3b M METAJUIMYECKAas KPUCTAUIMYECKAs] pelIeTKa. DJIEKTPOXUMUYECKHMA
Ps HAaPSDKEHUM METAILIOB

3.2

duznyueckue W XUMHYECKHME CBOMCTBa MeTaioB. OOmmMe CcrnocoObl
noyiydeHus: MeTasuioB. [loHsATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CITOCOOBI
3alUTHl UX OT Koppo3uu. CiuiaBsl (CTajidb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH

3.3

[[lerounbie MeTaJUIBL: MoJIokKeHHe B Ilepuoanueckoit cucTeMe XUMHUYECKUX
hnemeHToB .M. MeHaeneeBa; CTpo€HHME HMX aTOMOB; HaXO0XJICHUE B
npupojie. Puznueckue W XUMHUYECKHE CBOMCTBAa (Ha MpUMEpPE HATpUi U
Kaynsi). OKCHUIBI M TUIPOKCUIBI HATpHS M Kajus. [IpuMeHeHue IIeI0UHbIX
METAJIJIOB U UX COCIUHCHUM

3.4

[[{eoyHO3EeMENBHBIE METAJIBI MAarHMM W KaJIbLMHK: IIOJIOKCHUE B
[lepuomuueckont cucreme xuMudeckux siemMeHntoB .M. Menzaeneesa;
CTPOCHHUE UX aTOMOB; HaXOXJICHUE B npupoje. OPU3nUeCcKue U XUMUYECKUE
CBOMCTBA MarHus W Kajblusa. BakHeiiine coeauHEHHUs KalbIus (OKCH/I,
TUAPOKCHT, cOJn). JKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTPaHEHUS

3.5

AIOMUHUN: TI0J0)keHHEe B Ilepuoguyeckoid cuUCTEME XUMHUYECKHUX
hnemeHToB J[.MI. MenzaeneeBa; CTpO€HME aToma; HAaXOXJICHUE B ITPUPOJIE.
dusznyecKkue U XMMHUUYECKHE CBONCTBA amtoMHHUSA. AMDOTEpHbIE CBOMCTBA
OKCHJA U TUAPOKCHUIA ATFOMUHUS

3.6

Keneszo: nosioxxkenue B Ilepnoandeckol CHCTEME XMMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa; CTpOEHHE aTOMa; HaXO0XKAeHUE B rpuponae. duznueckue u
XUMHYECKHE CBOMCTBA jkene3a. OKcubl, THIPOKCHIbl B conn xkene3a (I1) u
enesa (1), ux cocras, CBOMCTBA U TOTYUYCHHUE

3.7

XUMHUUECKUN JKCIIEPUMEHT: O3HAKOMJIEHHE C oOpasllaMu METalioB U
CIUTAaBOB, MX (PU3NYECKUMH CBOMCTBAMH; U3y4Y€HHE PE3YIbTATOB KOPPO3UU
METAJIJIOB (BO3MOXHO HCIMOJb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJIAa KajJbIlUsd HW HATpWs C BOJOH (BO3MOYXKHO
WCIIOJIb30BAHUE BUJICOMATEPHAIIOB); MCCIEAOBAHUE CBOMCTB KECTKOWU BOJIBI;
mpoilecca TOPEHUS >Kele3a B  KHUCIopoae (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); TPHU3HAKOB TMPOTEKAHMS] KAYECTBEHHBIX pEaKIuil Ha
WOHBI (MarHusi, KaJblis, amtoMuHHs, IuHKa, skeiesa (1) u xemeza (I11),
veau (I1); HaOmromeHWe W ONMMCAaHUE IPOLIECCOB OKpAIMBAHHUS IJIAMEHU

HMOHAMU HATPH:A, KaJIWd U KaJIbIUs (BOBMO)KHO HUCIIOJIB30BaHHUEC
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BUJICOMATEPHUAIIOB); HCCJIEAOBaHHE aM(pOTEPHBIX CBOWCTB THUIPOKCHIQ
QTIOMUHUSL U TUAPOKCUJA IMHKA; PEHICHUE SKCIEPUMEHTAIIBHBIX 3a/1ad IO
TeMe «BakHelie MeTaibl U X COSTMHEHUS

XUMUS 1 OKpYXKarolas cpeaa

4.1

HoBbie MaTepualibl 1 TEXHOJIOTMU. BemecTBa u MaTepuanbl B MOBCEIHEBHOM
PKU3HM 4YeJIOBEKa. XUMUS U 3I0pOBbE. be3omacHoe MCIOIb30BAHUE BEIIECTB
1 XMMUYECKUX peakiuii B ObITy. [lepBas moMoIs Mpu XMMUYECKHX 0XKOTax
1 OTPABIICHUSAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH. XHMHYECKOE  3arpsi3HEHHE
okpyxatomieid cpenbl I[IJIK. Ponb XuMUM B pPELICHUMH SKOJOTHYECKUX
npo6isieM. [IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (YyroJb, PUPOIHBIN ras,
HEe(Tb), IPOIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: H3yueHHe oOpa3loB MaTepHayioB (CTEKIIO,

CIUIaBbl METAJIJIOB, MOJMMEPHBIE MAaTEPHUAIIbI)

MNEPEYEHDb (KOJUDPUKATOP) IPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N 3JEMEHTOB COAEPKAHUSA 110 XUMHUHN

JJist mpoBeieHUs OCHOBHOT'O TOCYJaPCTBEHHOT'0 3K3aMeHa no xumuu (manee — OI'D
M0 XUMHUHU) HCHOJB3YETCS TepeueHb (KOAU(PUKATOP) MPOBEPAEMBIX TPEOOBAHHUM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTENBbHON MPOTpPaMMBI OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COACPKAHHUSL.

IIposepsiemblie Ha OI'D Mo xumMuu TpedOBaAHMSA K Pe3yIbTATAM OCBOCHHMSI OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMsI

Konx [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiIbTaTaM 6a30BOro
IIPOBEPSEMOrO |YPOBHS OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
TpeOoBaHUS oOmero oopaszoBanus Ha ocHoBe PI'OC
1 [IpencraBienue:
11 O T03HABAEMOCTU SIBICHUH TPUPOJBI, TMMOHMMaHHE OOBEKTHUBHOM

3HAaYUMOCTH OCHOB XMUMHYECKOW HAyKH KakK OOJacCTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIEeH KyJIbTypbl U MNPAKTHYECKOU
NESTEIbHOCTH  4YeJIOBEKa B YCJOBHMSIX COBPEMEHHOIO OOIECTBa;
[MOHMMAHUE MECTAa XUMUHU CPEIN APYTMX €CTECTBEHHBIX HAYK
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1.2

O Hay4YHbIX METOJaX MO3HAHHWS, B TOM YHCJE DKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJIaX MCCIEIOBAaHUA BEIIECTB W HM3YYECHHUS
XUMUYECKUX PEAKITUH; YMEHUE UCTIOJIB30BATh MOJICIH TSI OOBICHCHUS
CTPOCHHUS aTOMOB Y MOJIEKYJI

1.3

o cepax nmpodeccHoHaATBHON NEATEIBHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMM Ha JTOCTHXKEHUSX
XUMHUYECKONM HAyKH, YTO TMO3BOJHUT OOYYaIOUIUMCS paccMaTpuBaTh
XUMUIO Kak cepy cBoeil Oyaymieil npodeccnoHanbHOU AESTENbHOCTH
W CclienaTh OCO3HAaHHBIM BbIOOp XMMHU Kak NPOQUIBHOrO IpeaMeTa
[pY IIepexo/ie Ha YpOBEHb CPETHETO 001IEero oopa3oBaHus

BiiaieHne CHCTEMOW XUMHYECKUX 3HAHUW M YMEHHE IIPUMEHSTH
CUCTEMY XMMUYECKUX 3HAHWUM, KOTOpPasi BKIIIOYACT:

2.1

Ba)KHCHUIIIE XHMHYCCKHE IIOHATHS. XHUMHYECKHHM DIIEMEHT, aToOM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE U CJIOKHOE BEIICCTBO, OJHOPOAHASA U
HEOJHOPOJHAS CMECh, OTHOCUTEIbHBIE aTOMHAs U MOJICKYJIsIpHas
MAacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBIN
00beM, OKCHUJI, KHCIIOTa, OCHOBAHUE, COJIb (CPEIHSIS ), XUMUYECKast
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peakuys, pPEAKUUU COEOUHEHUS, pEaKLHH pPa3joKEHUs, PpPEeaKUuu
3aMENICHMs, peakiMy OOMEeHa, TEeIIOBON 3(PEeKT peakiuu, 3K30- U
DHAOTEPMUYECKUE PEAKIMH, PACTBOP, MACCOBas OIS XUMHUYECKOTO
HIIEMEHTa B COEIMHEHUH, MaccoBasi A0JIS U MPOLICHTHAs KOHUEHTpaIUs
BEIIECTBA B PAacTBOpe, SAPO aroMa, OJJIEKTPOHHBIM cloil aroma,
aTOMHasi OpOUTAIIb, PaJNyC aTOMa, BAJIEHTHOCTb, CTENIEHb OKUCJIECHUS,
XUMUYECKasi  CBSI3b,  OJEKTPOOTPUIATEIBHOCTb,  MOJSpPHAs U
HEMOJISIpHAs KOBAJIEHTHAS CBS3b, NOHHAS CBS3b, METAJUINYECKAS CBS3b,
KpUCTaJUIMYECKasi peleTka (aToMHas, HWOHHAs, METAJUIMYeCKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHHOH, DJIEKTPOJIUT U HEIJIEKTPOJIUT,
DIIEKTPOJIUTUYECKAsE JUCCOLIMAIMS, pPEaKUd HOHHOro OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE ~ pPEAKLIUH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCICHHE W  BOCCTAHOBJIICHUE, BJIEKTPOJIU3,
XUMUYECKOE pPaBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pEaKLUH,
CKOPOCTh XHMMHMYECKOM peakuuu, Kkaranuzatop, IIJK, xoppo3us
METaJIOB, CILIaBbI

2.2

OCHOBOIIOJIaraloIyMe 3aKOHbl XHWMHHU: 3aKOH COXPAaHEHHUS MaccChl,
nepuoanueckuit 3akoH /(.M. MeHnneneeBa, 3aKOH IMMOCTOAHCTBA COCTAaBA,
3aKOH ABOraapo

2.3

TCOPHUHN XUMHU: ATOMHO-MOJICKYJISIpHAs TCOpUAI, TCOpUA
BJIGKTPOJII/ITI/I‘-ICCI(Oﬁ AUCCouaIn

Brnagenne oCHOBaMM XMMHUYECKOW TPAMOTHOCTH, BKJITIOYAIOIIIEH:

3.1

YMEHUE MPAaBUIIBHO MCIOJIb30BATh N3YyYEHHBIE BEIIECTBA U MAaTEpUaIb
(B TOM 4HClle MHHEpalbHblE YAOOpEHUs, METaulbl U CILUIABBI,
MPOAYKThl MEepepadOTKH TPUPOAHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB
(yrnsg, mpuponHOro ra3a, HeTH) B OBITY, CEJIIbCKOM XO3SIMCTBE, Ha
IPOM3BOJICTBE U MOHMMAHUE 3HAUEHUS KUPOB, OCJIKOB, YIJIEBOJOB AJIs
OpraHu3Ma 4YeJIOBEeKa; YMEHUE MPOTHO3UPOBATH BIUSHUE BEUIECTB U
XUMUYECKUX IPOLECCOB HA OPraHMW3M YEJOBEKa M OKPYKAIOLIYIO
[IPUPOJHYIO CpENy

3.2

YMEHUE HUHTETPUPOBATH XUMHUYECKHWE 3HAHHUA CO 3HAHUSMHU JPYTHUX
y4eOHBIX MPEAMETOB

3.3

HaJIMYHUE OIbITa pabOThI ¢ Pa3IMYHBIMU UCTOYHUKAMH UH()OPMALIUHU 110
XUMUM (HaydyHass M HAay4YHO-TIONMYJIApHAas JUTeparypa, CJIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BCIICCTBAX, HX
[MPCBPAMICHUAX WU ITPAKTUICCKOM IIPUMCHCHNHU N YMCHUC UCIIOJIb30BATh

CC VI PCIICHUA y‘-Ie6HO-H03HaBaTeJ'IBHBIX 3aJa4d
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BiiaeHne OCHOBaMM TNOHSATUWHOTO anmapaTta U CHUMBOJIAYECKOTO
SI3bIKA XUMHH JUTISI COCTaBJIeHUS (OPMYJT HEOPTAaHMYECKHX BEIIECTB,
YPAaBHEHUM  XUMHUYECKHX  PEAKLIHMH;  OCHOBAMH  XHMHUYECKOH
nomenkinarypsl (IUPAC 1 TpuBHaibHOM)

5 YMeHne OOBSICHATH CBSI3b MOJIOKEHHUs1 aneMeHTa B [lepuoamueckoit
CUCTEME€ C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB MW 3apsn sapa, oO0Iee YHcio
DIIEKTPOHOB), PACHPECICHUEM JJIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATNS U KATBITHS

6 [IpencraBiieHre 0 MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
DIIEMEHTOB (paJuyC aToMa, 3JIEKTPOOTPHUIIATEIIBHOCTH), MPOCTHIX U
CJIOKHBIX BEILIECTB OT TIOJIOXKEHHUsI 3JieMeHTOB B llepuoanueckoit
cucreMe (B MaJIbIX MEPHOJIax U IJIaBHBIX MOATPYIIAX) U AJIEKTPOHHOTO
CTPOCHHS aToMa

7 YMeHune Kiaccu(puIpoBaTh:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOPraHUYECKHUE BEIIECTBA

7.3 XUMUYECKUE PEaKIINU

8 'YMeHue onpeaesiTh:

8.1 BAJICHTHOCTh M CTENEHb OKUCICHUSI XMUMHUYECKHX DJIEMEHTOB, 3apsl
MOHA

8.2 BUJT XWUMHYECKOW CBSI3M WM THI KPHUCTAUIMYECKOW CTPYKTYpHl B
COCIMHEHMSX

8.3 XapakTep cpeibl B BOAHBIX PACTBOPax BEUIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHCJIUTEIb U BOCCTAHOBHUTEIIh

9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XUMUYECKUE CBOMCTRA!

9.1 MPOCTBIX BeENIECTB (KUCJIOPOA, O30H, BOAOPOA, Trpadur, ammas,
KpemMHul, azor, ¢ocdop, cepa, XJIOp, HATPUH, KaJIWi, MarHuu,
KaJbIIUM, ATFOMUHUN, JKEJI€30)

9.2

CIIOKHBIX BEIIECTB, B TOM WYHCJI€ WX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJIOPOI, CEPOBOAOPOMA, OKCHABI M THAPOKCHIBI
metauioB | — A rpynm, amomunus, meau (1), nunka, xenesa (Il u
I11), oxcuapt yraepona (11 u 1V), kpemuust (1V), azora u dpochopa (Il
V), ceppr (IV wu VI), cepuucras, cepHasi, a30THCTasi, a30THasd,

dbocdopHas, yroiapHasi, KpEMHUEBAsI KUCIOTA U UX COJIH)
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9.3

MPOTHO3UPOBaTh M  XapaKTepu30BaTh CBOMCTBAa  BEIIECTB B
3aBUCHUMOCTH OT HX COCTaBa U CTPOCHMS, MPUMEHEHUE BEIIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX
MpEeBPAIlCHUI B PA3IMYHBIX YCIOBUAX

10 YMEeHHE COCTaBIATh MOJEKYJISIPHBIC M MOHHBIE YpaBHEHUS pPeakiui, B
TOM YHCIIE:

10.1 peaxiuii HOHHOTO OOMeHa

10.2 OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PeaKIuii

10.3 WUTIOCTPUPYIOIIMX ~XMMUYECKHE CBOMCTBA M3YYEHHBIX KJIIACCOB
(TpyTii) HEOPTraHUYECKUX BEIIECTB

10.4 MOATBEPAKAAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXIY HUMHU

11 YMeHrEe BBIYUCIIATH (IPOBOJIUTH PACUETHI):

111 OTHOCHUTEJIbHYIO MOJICKYJISIPHYI0O MU MOJISIPHYIO MAacChl BEIIECTB,
MaCCOBYIO J0JIF0 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH

11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB

114 [0 YypaBHEHUSIM XUMHUUYECKUX PEaKIUA M HAXOJUTh KOJUYECTBO
BEIIECTBA, 00bEM M MacCy peareHTOB WJIH MPOAYKTOB PEaKIIUU

12 Brnanenue (3HaHHE OCHOB):

121 OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS (HAOJI0ICHUE, U3MEPEHHUE,
PKCIEPUMEHT, MOJECIMPOBAaHME) TMPU HU3YYEHUU  BEIIECTB U
XUMUYECKUX SBJICHUM;, yMeHHe chopmynupoBaTh MpolOiIeMy U
MPEJIOKUTH IMMYTH €€ PelICHUS

12.2 Oc3omacHol paboThl ¢ XHUMHUYECKHUMH BEIISCTBAMH, XHMHUYECKOMN
MOCY/I0¥ 1 TaOOpaTOPHBIM 000PY0BAaHUEM

12.3 MpaBuiaMu 0€30MacHOTO OOpaIlleHHs C BEIIECTBAMH, UCTOJIb3yEMbIMU
B MTOBCEHEBHOMN KU3HU, MTPaBUIAMU TIOBEJACHUS B IEIX COESpPEKCHUS
3I0POBbS M OKPYXAOUIEW NPUPOJHOU Cpeabl; NOHUMAHUE BpeAa
(ommacHOCTH) BO3JICUCTBUS HA JKUBbIE OPraHU3Mbl OMPEACICHHBIX
BEILIECTB, CIIOCOOOB YMEHBIICHHUS W TPEIOTBpAIEHUS HX BPEIHOTO
BO3CHCTBUSA

13

Hanuune MMPAKTHYCCKUX HABBIKOB IIAHUPOBAHUA U OCYHICCTBJICHUA
CIICAYIOINX XUMHYCCKUX SKCIICPUMCHTOB!
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13.1

M3y4eHUE U onucaHne (U3NIECKUX CBOWCTB BEUIECTB; O3HAKOMIICHUE C
buznueckuMu U XUMHYECKUMHU SBJICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE TPU3HAKU IPOTEKAHUS XUMUYECKUX peaKkLui

13.2

N3YyUCHUC CII0co00B PasaCiICHUA cMmecen

13.3

[MOJIYYCHHC KHUCJIOPOJa N N3YyYCHUC CTO CBOfICTB; IMOJIYYCHHUC BOOOPOJa4a
N1 U3Y4YCHHC CTO CBOﬁCTB; IMOJIYUCHHUC YTJICKHUCIIOIO I'a3a U HU3YUCHHUC
cro CBOﬁCTB; IMOJIYUYCHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

[IPUT'OTOBJICHHUC PAaCTBOPOB C OHpQZI@JICHHOﬁ MaCCOBOH I[OJ'ICﬁ
[PAaCTBOPCHHOI'O BCUICCTBA

135

IPUMEHEHUE UH/IUKaTOPOB (J1akmyca, METHIIOpaHkKa u
(deHondTanenna) A ONPEACNICHHUs] XapaKTepa Cpelbl B pPacTBOpax
KHUCJIOT U IIEJ0YEH

13.6

MCCIICIOBAHUE W OIKMCAHWE CBOWCTB HEOPTraHUYECKUX BEIIECTB
[Pa3JIMYHBIX KJIACCOB; U3yUYEHUE B3aUMOJICVCTBUS KUCIOT C METAJLUIAMM,
OKCHUJAMHU  METAJUIOB,  PAacCTBOPUMBIMHU U HEPACTBOPUMBIMHU
OCHOBAHUSIMHU, COJISIMU; I[IOJYyYEHUE HEPACTBOPHUMBIX OCHOBAHUI,
BBITECCHEHME OJHOIO MeTajula JpPyrMM W3  pacTBopa  COJIH;
nccineoBaHe amM(OTEPHBIX CBOMCTB THUJAPOKCHIOB QIIOMUHHUSI U
[IUHKA

13.7

pELICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAUHEHUINY; «DICKTPOIUTAYECKAS JUCCOLUALUY;
«BaxxHenne HeMeTaUIbl U UX COCAUHCHUA»; « BaxkHeuime MeTamibl
1 UX COCTUHCHMUS

13.8

XUMHYCCKUC DKCIIEPUMEHTHI, WJLTIOCTPUPYIOIIIHE MIPU3HAKU
MPOTCKAHKUS PEaKIMii MOHHOTO OOMEHA;, KauyeCTBEHHBIC PEaKIMu Ha
MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonu-, cynbdart-, pocdar-, kKapOoHAT-, CUIMKAT-AHUOHBI, TUAPOKCH/I-
MOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJbIMs, ATFOMUHUS, kene3a (2+)
u xenesa (3+), meau (2+), ITMHKa

14

YMeHue:

141

MPEACTaBIATh PE3yJbTaThl JKCIIEPUMEHTA B (OpMe BBIBOJOB,
TOKa3aTeNbCTB, TpapUKOB W TaONMIl M BBIBIATH SMIUPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATh CBSI3M MEXIY PEaIbHO HAOJI0IaeMbIMU XUMUYECKUMU
SABJICHUSIMHA U IIPOLECCAMHU, MPOUCXOISAIIMMA B MAaKpO- U MUKPOMUPE,

OOBSCHATH MPUIMHBI MHOTOOOpa3us BEIIECTB
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Hepequb 3JIEMECHTOB COACPKaHUA, IPOBEPACMbBbIX HA OCHOBHOM IroCyaiapCrB€HHOM
IK3aMeHe 110 XUMHH

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

1

HCpBOHaanBHBIe XUMHUYCCKHUEC ITOHATHUA

1.1

UucTteie BCIICCTBA N1 CMCCH. CriocoObl Pa3aCIICHUA cMmecen

1.2

ATOMBI W MOJICKYJIBL. Xumuueckue 3aeMeHThl. CHMBOJIBI XHMHYCECKHX
DJICMCHTOB. HpOCTBIe N CJIOXXHBIC BEIICCTBA.

1.3

Xumudeckass ¢opMmyna. BaJleHTHOCT, aTOMOB XHUMHYECKHX DJIEMEHTOB.
CrerneHp OKUCIICHUS

1.4

3aKOH MOCTOSHCTBa cocTaBa BemiecTB. OTHOCHTENIbHAs aTOMHas Macca.
OTHOCHUTEIbHAS MOJICKYJIpHAasA Macca. MaccoBasg H0J8 XHMHYECKOT'O
DJICMCHTA B COCINHCHHNHN

1.5

KomnuectBo BemectBa. Mosb. MoisipHas macca. MoJisspHbIii 00beM Ta30B.
B3anMOCBS3b KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHUIL BELIECTBA

1.6

du3NYECKUe U XUMHUYECKUE SIBICHUS. XUMHUYECKas pCakuusa U €C IIPHU3HAKHU.
3aKoH COXpPaHCHHA MACChI BCUICCTB. XHUMHYECKHE YPaBHCHUA

[lepronuueckunii 3akoH U Ilepuoanueckas cucTeMa XUMHUUYECKUX AJIEMEHTOB
JI.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuoanueckuii 3akoH. Ilepuoguueckass cucTeMa XUMHYECKUX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. GU3UYECKUN CMBICI TOPSIAKOBOTO
HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIIBI JIEMEHTA

2.2

Crpoenne atomoB. CoctaB aTOMHBIX szep. M3oTonsl. Dnexktponsl. CtpoeHue
HIIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XMMHUYECKHUX 3JIEMEHTOB
[Tepuoanueckont cuctemsl .M. MenneneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHMUYECKHUX AJIEMEHTOB IMEPBBIX
Tpex NIEpUOJIOB, KaJIusl, KaJIbIUS (pamuyca aTOMOB,
PIEKTPOOTPULIATENBHOCTH, METAIIMYECKUX M HEMETAJNIMUYECKUX CBOWCTB) U
UX COCIMHEHUH B COOTBETCTBHM C IMOJOKEHUEM DJJEMEHTOB B
[leproAMYECKOM CUCTEME U CTPOCHUEM KX aTOMOB

Ctpoenue BeniecTna

Xumudeckas cBsi3b. KoBaneHTHas (MossipHas U HETOJSpHAs ) CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX JIEMEHTOB. HNoHHast CBS3b.
MeTtauinyeckas CBA3b
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3.2

Tunpl KpUCTAIUIMYECKUX PEIIETOK (aTOMHAas, WOHHAs, MeETaJUIM4ecKasi),
3aBUCUMOCTbh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIICTKHA U BUJIA
XUMHYECKOU CBA3U

BaxHelmme mpeacTaBuTeNIn HEOPraHMYECKUX BelecTB. Hemeramnel u ux
coeInHeHNa. MeTajuibl U UX CO€IUHEHUSA

4.1

Knaccudukanys m HOMEHKJIATypa HEOPTaHWYECKUX COCTUHEHUN: OKCHIOB
(coneobpasytomue: OCHOBHBIE, KHCJIOTHEIE, amdoTepHbIe) u
HecoJeo0pa3yroire; OCHOBaHUM (IIeJI0YM W HEpaCTBOPUMBIE OCHOBAHUS);
KUCTOT (KHCIOpOJACOAepKalue U OECKUCIOPOJHBIC, OIHOOCHOBHBIE U
MHOT'OOCHOBHBIC); COJiel (CpeaHUX M KUCIIBIX )

4.2

@u3nuecKue W XHUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KUCIOPOJa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

PusznyecKkue U XMMUYECKUE CBOMCTBA IIPOCTBIX BELIECTB-METAUIOB: JIUTHS,
HAaTpus,  KaJIWs, MarHusd W KajgblUWs,  QNIOMUHHS,  JKEJe3a.
DJIEKTPOXUMHUYECKUAN PSIJT HAIIPSYKEHUM METAJIOB

4.4

@u3nyeckne W XUMHUYECKHE CBOWCTBA BOJOPOJHBIX  COCIMHEHUM
HEMETAIJIOB: XJIOPOBOAOPO/IA, CEPOBOIOPOIA, AMMHUAKA

4.5

dusnueckre U XMMHUYECKHE CBOMCTBA OKcHI0B HeMeTtauioB: cepol (1V, VI),
azora (Il, IV, V), dochopa (Ill, V), yrmepoma (Il, 1V), xpemuusa (IV).
[lonyueHne OKCHI0B HEMETAIJIOB

4.6

Xumuyeckue cBoicTBa okcusoB: MetaioB |A — IlIA rpymnm, 1iuHka, Meau
(1) m xxene3a (I1, 111). [TomydyeHne OKCHIOB METAILJIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHUM # aM(OTEpHBIX THUIPOKCUAOB (HA
npuMepe TUAPOKCUIOB aTIOMUHUS, Keje3a, uHKa). [loaydeHre ocHOBaHUM
1 aM(POTEPHBIX THAPOKCHUIOB

4.8

OO01mue XUMHYECKUE CBOKCTBA KHUCJIOT: XJIOPOBOAOPOIHOM,
CEpOBOJIOPOTHON, CEPHUCTOM, CEpPHOM, a30THOU, (HochopHOii, KPEeMHUEBOM,
yroiabHo. OcoOble XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEpHOU U
a30THOU KUCHOT. [losryyeHne Kucior

4.9

OO6mue XuMUYecKre CBOMCTBa cpeiHuX coneit. [lonmydyenue comneit

4.10

[Tonyuenue, coOupaHue, pacrno3HaBaHHE BOJOPOJA, KUCIOPOJa, aMMHaKa,
YIJICKUCIIONO Ta3a B JIA0OpaTOPUH

4.11

[lonmyyeHne amMuaka, CEpHOM M Aa30THOM KHUCJIOT B MPOMBIIUIEHHOCTH.
OO1ue crnocoObl MOTy4YeHHs METANIOB

4.12

['eHeTHUeCcKas CBSI3b MCXKAY KiacCaMHU HCOPIraHNMYCCKUX COCI[I/IHCHI/Iﬁ

XUMUYECKHE PEAKIINU
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5.1

Knaccudukanus XUMHUECKUX PEaKIMA M0 pa3InYHbIM IPU3HAKAM: TIO0 YUCITY
W COCTaBY y4YaCTBYIOIIMX B PEaKlUU BEIIECTB, MO TEIUIOBOMY 3 dexTy, mo
W3MEHEHUIO CTEIEHEN OKUCIECHUS XUMUYECKUX 3JIEMEHTOB

5.2

TernoBol 3¢ (deKT XUMUYECKON peakln, TEPMOXUMUYECKUE YpPaBHEHMUS.
JK30- ¥ SHJIOTEPMHUUECKHE peakinu. TepMOXUMHUUEeCKIE YPaBHEHHUSI

5.3

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peaKIuu. Oxkucnurenu u
BOCCTaHOBUTENH. [IpOIecCChl OKHCIEHUSI U BOCCTAHOBIICHUS. DJIEKTPOHHBIM
OaJlaHC OKHCIUTENBHO-BOCCTAHOBUTEIBHON PEAKIINH

5.4

Teopus AICKTPOJIUTHICCKON JTUCCOIIHALINH. KartunoHnsl, AHUOHBI.
ONEKTPOIUTHI U HEINEKTpOoauThl. CullbHbIE U CJIa0ble BIEKTPOIUTHI.
CreneHb QUCCOIMAIINT

9.5

PeaKHI/II/I MOHHOT'0 0OMeHa. Y CJIOBUS IMPOTCKAaHUA peaKHI/Iﬁ HOHHOTI'O O6M€Ha,
I[IOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUA pCaKIII/Iﬁ

XUMUs U OKpYyKarolas cpeaa

6.1

BemiectBa U Marepuansl B IOBCEJHEBHOW KU3HM 4YesoBeka. besomachHoe
MCITOJIb30BAHUE BEIIECTB U XMMHUYECKUX pPEaKIUi B JabOpaTopuu U OBITY.
[lepBast TOMOILb IPU XUMUYECKHUX 0KOTaX U OTPABIICHUAX

6.2

XHUMUYECKOE 3arps3HCHHE OKpyKarmouied cpeabl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MpeAoTBpaIlCHUs
[Ipenenbuas momyctumasi konineHtpanusa Bemects (IIJK). Pons xumun B
PELIEHUH DKOJIOTHYECKUX MpoOsieM. YcCujeHue MapHUKOBOro 3ddekra,
pa3pyLIEHUE 030HOBOI'O CIIOs

6.3

[Ipumenenue cepsl, a3ota, pochopa, yriepoaa, KpeMHHS U UX COSUHEHUN B
ObITy, MEIHIIMHE, MPOMBILIIEHHOCTH U CEIbCKOM X03dicTBe. [IpuMeHeHue
METaJUIOB M CIUIABOB (CTallb, YyTyH, AIOPAJTIOMUHUNA, OpoH3a) B OBITY U
MPOMBILIJIEHHOCTH MX coeAuHeHUH. [loHATHE O KOppO3UM METAIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoHblE MCTOYHHMKHK YTIEBOAOPOJIOB (Yroljib, IPUPOAHBIA Ta3, HE(PTH),
MPOAYKTHI UX TlepepaboTKu (OEH3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5

[lepBoHaYaIbHBIC MIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHCHHSIX
yriaepoaa (MeTaH, 3TaH, ITWICH, alleTUJICH, ATAaHOJ, TJIMIEPUH, YKCyCHas
kucinora). [IoHaTHE 0 OMOJIOrMYECKH BaXKHBIX BEIECTBAX: XKHpaX, OelKax,
VTJIEBOJIaX — M UX POJIM B KU3HU YEJIOBEKA

PacueTnr:

7.1

mo popMyJIaM XUMUYECKUX COCTMHCHHM

7.2

Macchl (MaccOBOI) IOJIM paCTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3

10 XUMHYCCKHNM YPaBHCHUAM
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