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Pabouass mporpamMmma 1o mNpeaMery «XWUMHsS» Ha YPOBEHb OCHOBHOTO OOIIETo
o0Opa3oBaHUsi  COCTaBJIeHa C ydeToM pabouell  HporpamMMbl  BOCIHTAHHSI.
BocnuraTenpHbIi  MOTEHIMAJ  JAHHOTO  y4eOHOTO  MpeaMmera  00ecrevrBacT
peanu3aiio  OJAarONPUATHBIX ~ YCIOBUH I Pa3BUTHS  COIMAIBHO 3HAYUMBIX
OTHOIIICHWH OOYYaIOIUXCS W TPEXKAEC BCEr0 ICHHOCTHBIX OPHUCHTHPOB (IIEJIEBBIX
npropuTeToB). LleneBbie OpHEHTHUPHI PE3yJILTATOB BOCIUTAHUS Ha YPOBHE OCHOBHOTO
o01mero o6pa3oBaHwMs:

Fpamancxoe BOCIIUTaAHHE:

e 3HAIOUIUH U MPUHUMAIOIINN CBOIO POCCUHCKYIO TPaKIAaHCKYIO TPUHAIICKHOCTD (MACHTHYHOCTD) B
MOJIMKYJIbTYPHOM, MHOTOHAITMOHATFHOM M MHOTOKOH(ECCHOHATHHOM POCCHICKOM O0IIeCTBE, B
MHPOBOM COOOIIIECTRBE;

e TIOHMMAIONIUN COMPUYACTHOCTh K MPOIJIOMY, HAcTosmemMy u Oyaymemy Hapojga Poccuw,
TBHICSYENIETHEH  MCTOPUM  POCCHUMCKOM  TOCYAapCTBEHHOCTM HAa OCHOBE HCTOPUYECKOTO
MPOCBEILIECHUS, POCCUHCKOr0 HALIMOHAJIBHOTO UCTOPUYECKOTO CO3HAHMUS;

e MPOSIBJIAIOLINN YBaXKEHUE K TOCYIAPCTBEHHBIM CUMBOJIaM Poccun, npa3iHuKam;

e TIPOSIBJISIONIMKA TOTOBHOCTh K BBINIOJHEHHUIO O00sI3aHHOCTEN TpaxkaaHuHa Poccum, peamuzanuu
CBOMX TPaKJAHCKUX MpPaB U CBOOOJ MPHU YBAKEHUH IPaB U CBOOO, 3aKOHHBIX UHTEPECOB JAPYTUX
JTIOJICH;

e BBIPWKAKOIIMH HENpUATHE JIO00M IUCKPUMHUHAIMU TPaXKJaH, IPOSBICHUN SKCTPEMH3MA,
Teppopu3Ma, KOPPYIIHH B OOIIECTBE;

e IIPUHUMAIOIIMKA yYacTHE B JKHM3HHU Kjacca, 00IIeo0pa3oBaTeIbHOM OpraHM3allid, B TOM YHCIE
CaMOYHpaBJIGHI/II/I, OPHGHTI/IpOBaHHBIﬁ Ha yT-IaCTI/Ie B COOHUAJIBHO 3Ha‘{I/IMOI>'I HCATCIIBHOCTHU.

IHaTpuoTnyeckoe BocCNUTAHHE:

e CO3HAIOUIMI CBOIO HAIIMOHAIBbHYIO, STHUYECKYIO MPUHAIUICKHOCTh, JIOOSIIUNA CBOW Hapo[, €ro
TpauInu, KYJIbTYpY;

e MPOSIBJISIONINN YBaXKE€HUE K UCTOPUUECKOMY U KYJbTYPHOMY HACJIEAUI0 CBOETO U JIPYTUX HAPOJIOB
Poccun, cumBosiam, mpa3zaHUKaM, MaMATHUKAM, TPAJULMUSAM HAPOJOB, MPOKUBAKIIUX B POAHOMN
CTpaHe;

e MPOSABISIONINI MHTEPEC K MO3HAHUIO POJHOIO SI3bIKa, UCTOPUU U KYJbTYPbI CBOETO Kpas, CBOETO
Hapoja, Apyrux Hapoaos Poccuu;

e 3HAIOUMU M YBAXAIOWIUN TOCTUKEHHS Hamed PoauHbl — Poccum B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJOTHIX, 00EBbIE TOJIBUTH U TPYAOBBIE JOCTH)KEHHUS, TE€POEB U 3alUTHUKOB OTeuecTBa B
MPOIUIOM B COBPEMEHHOCTH;

e IIPUHUMAIOIINK y4acTHE B MEPONIPUATUSIX MATPUOTUUECKON HAIIPABIECHHOCTH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

e 3HAIOUMU M YBAXKAIOLIHUN TyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOErO Hapoaa, OPUEHTUPOBAHHBIN
Ha JyXOBHBIC IIEHHOCTH M HPABCTBEHHBbIE HOPMBI HapoaoB Poccuu, poccuiickoro ooOiiecTtBa B
CUTYaIUSX HPAaBCTBEHHOTO BHIOOPA (C YUETOM HAIIMOHATBHOMN, PETUTHO3HON MTPUHATIEKHOCTH);

° Bmpama}omnﬁ TOTOBHOCThL OIICHUBATH CBOC IIOBCACHHC H HOCTyHKI/I, IIOBCACHHUC N HOCTYHKI/I
OPYTUX JIIOAEH C IMO3ULUK TPAJULHMOHHBIX POCCUUCKUX IyXOBHO-HPABCTBEHHBIX LEHHOCTEU M
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

e BBIPAKAKOIIMKA  HENPUATHE  AHTUTYMAHHBIX W aCOLMAIBHBIX  ITOCTYIKOB,  ITOBEJICHMS,
HpOTHBOpe'—IaHII/IX Tpa,HI/II_[I/IOHHBIM B POCCI/II/I JIyXOBHO-HpaBCTBeHHBIM HOpMaM 1 IEHHOCTAM,

e CO3HAIONIMIA COOTHOIICHHWE CBOOOIBI U OTBETCTBEHHOCTH JTUYHOCTH B YCIOBUSX HMHIWBUYaTbLHOTO
1 OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAYEHHUE W IIEHHOCTh MEXHAIMOHATBHOTO, MEXKPEIUTHO3HOTO
cormacus moJel, HapomoB B Poccum, ymerommii o0IIaTteCs C JIOABMH Pa3HBIX HApOJIOB,
BEPOUCTIOBEAHUI;

e MPOSABJIAKOIIMN YBOKEHHE K CTaplIMM, K POCCHUMCKUM TPAJULHUOHHBIM CEMEHWHBIM LIEHHOCTSM,
I/IHCTI/ITYTy 6pa1<a KakK COI03y MYXYUHBI H JKEHIIMHBI JIA CO3JaHus1 CEMbU, p0>1<)1eHm[ nu
BOCIIUTAHUS JIETCH;

e MPOSIBJISIONINN MHTEPEC K YTCHHIO, K POJHOMY SI3BIKY, PYCCKOMY S3BIKY M JIMTEPATYpE KaK 4acTH
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JyXOBHOH KYJIBTYPBI CBOETO Hapoja, POCCUHCKOTO 00IIIeCTBa.

JcTeTHYECKOE BOCIIUTAHME:

BBIPAKAIOUIMM IOHUMAHUE LIEHHOCTH OTEYECTBEHHOTO M MHPOBOIO HCKYCCTBA, HApOJHBIX
TpaJMLIMI U HAPOJAHOTO TBOPYECTBA B UCKYCCTBE;

MPOSIBJISIIOIIAN  SMOLIMOHAIbHO-UYYBCTBEHHYIO BOCIPUMMYMBOCTh K pPa3HbIM BHJIaM HCKYCCTBa,
TpaJULMsIM U TBOPYECTBY CBOEr0 M JPYrUX HAPOJOB, MOHMMAHWE WX BIIUSHHUS Ha MOBEJCHUE
JTIOJICH;

CO3HAIOLIUKN POJIb XYI0KECTBEHHON KYJIbTYPhl KaK CpE/ICTBA KOMMYHUKAIIMM U CAMOBBIPA)KEHUS B
COBPEMEHHOM OOIIECTBE, 3HAUCHNE HPABCTBEHHBIX HOPM, IICHHOCTEH, TPAIUIIUI B HCKYCCTBE;
OpPUEHTHUPOBAHHBIM HA CaMOBBIPAKEHUE B Pa3HBIX BHUJAX HCKYCCTBA, B XYJA0KECTBEHHOM
TBOPYECTBE.

dusuyeckoe BoCNUTaHHE, (OPMHUPOBAHME KYJILTYPbl 310pPOBbS U
IMOIUOHAIHLHOIO0 0JIAT OOy M

MOHUMAIOIINNA [IEHHOCTh KHW3HHU, 370POBbS M OE30MaCHOCTH, 3HAYCHHE JIMYHBIX YCHUIMHA B
COXpaHCHHU 370POBbS, 3HAIOMMA W COONIONAIONIMK TpaBWiIa Oe30IacHOCTH, O€30MacHOrO
MOBEJ/ICHHUS, B TOM YHCIIe B THPOPMAITMOHHOM cpejie;

BBIPQKAIONIMIA YCTAHOBKY Ha 3JIOPOBBI 00pa3 »KW3HU (3I0pOBOE WHTAaHUE, COOJIOJCHUE
TUTUCHUYCCKUX TIPaBWJ, COATaHCHPOBAHHBIA PEXUM 3aHATHA ¥ OTIbIXa, PETYISAPHYIO
(bU3MYECKYIO aKTUBHOCTbD);

MIPOSIBIISTIONINN HENPUSTHAE BPEIHBIX MPUBBIUCK (KYPEHHUS, YIIOTPEOICHHS aJIKOTOJIsl, HAPKOTHKOB,
UTPOBOM M WHBIX (POPM 3aBHCUMOCTEH), TOHUMAHUE MX TIOCICJACTBHIA, Bpeaa uisd (PU3HYECKOTO U
TICUXHYECKOTO 37I0POBbS;

YMEIOIIMI OCO3HaBaTh (U3UYECKOE M HSMOILMOHAIBHOE COCTOSHHE (CBOC W JAPYrUX JrOjeH),
CTPEMSIIUICS YIPABIATh COOCTBEHHBIM 3MOITMOHATIBHBIM COCTOSTHUEM;

CIIOCOOHBIN aJIalTUPOBATHCSI K MEHSIONIMMCS COLMAIBHBIM, WH(QOPMAIMOHHBIM ¥ TPHUPOIHBIM
YCIIOBHUSIM, CTPECCOBBIM CHUTYAIIHSIM.

TpynoBoe Bocnuranue:

YBOXKAIOIINAN TPYJ, Pe3yJbTaTbl CBOErO TPYJa, TPyAd APYTUX JIFOJEH; MPOSBISIOIUNA UHTEPEC K
MPAKTUYECKOMY HU3YYEeHHIO Tpodeccuit M Tpyna pazIUyHOrO poja, B TOM YHCIE HAa OCHOBE
IIPUMEHEHHUS IPEAMETHBIX 3HAHUI;

CO3HAIOMIMKA BaXXHOCTh TPYAONIOOUS, OOY4YeHHs] TpyJdy, HAKOIJIEHUS HABBIKOB TPYIOBOM
NEeSTeIbHOCTH Ha TNPOTSHKEHWM KU3HU /I YCHEIIHOM Npo¢eCcCHOHAIbHOW camopealn3aliy B
POCCUICKOM OOIIECTBE;

YYaCTBYIOIIUHN B PEIICHUU MPAKTUYSCKUX TPYIOBBIX JIel, 3a7a4 (B ceMbe, 0011eo0pa3oBaTeIbHOM
OpraHM3aIliK, CBOEH MECTHOCTH) TEXHOJOTHYECKON U COLMaIbHOW HAMPaBIEHHOCTH, CIIOCOOHBIN
HWHUIUHUPOBATDH, IJIIAHUPOBATE M CAMOCTOATCIIbHO BBIIIOJHATE TAKOI'0 poJga JCATCIbHOCTD,
BBIPXKAIOIINI TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U MOCTPOSHUIO HHAWBUIYATbHOU TPACKTOPHH
O6paSOBaHI/I$I U JKW3HCHHBIX IIIAHOB C YYCTOM JIMYHBIX U O6HICCTB€HHI)IX HHTEPECCOB,
notpeOHOCTEH.

JKOJOTHYECKOe BOCIIUTAHUE:

MMOHUMAIOIINK 3HAUYEHUE U TJI00AJBHBIM XapakTep SKOJIOTMYECKUX MpoOsieM, MyTeld UX pelieHus,
3HAa4YeHHE PKOJIOTMYECKON KYJIbTYphI YelloBeKa, OOIIeCTBa;

CO3HAIONIMI CBOIO OTBETCTBEHHOCTh KaK IpaKJaHMHA W MOTPEOUTENsI B YCIOBUSX B3aUMOCBSI3U
IIPUPOIHOM, TEXHOJIOTMYECKOU U COLIUAIILHOMN CpeN;

BBIPAXKAIOIINN AKTUBHOE HEMPUATHE JEUCTBHM, MPUHOCIIIMX BPEA MPUPOJE; OPUEHTHUPOBAHHBIN
Ha TIPUMEHEHUE 3HAHWH €CTeCTBEHHBIX M COIMAJbHBIX HAyK s pelIeHus 3ajgad B 001acTu
OXpaHbl NPUPO/IBI, IUTAHUPOBAHUS CBOMX IOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCIEIACTBUN IS
OKPY’KaIOILEeH Cpebl;

YY4ACTBYIOUIMH B NPAKTUYECKOM  JIEATEIBHOCTH  SKOJIOTMYECKOW,  MPUPOJOOXPAHHOU
HaIIpaBJIEHHOCTH.

HCHHOCTL HAY4YHOI'O IMTO3HAHMA



BBIPOKAIONIMI TMO3HABATEIbHBIE MHTEPEChl B Pa3HBIX TNPEAMETHBIX O00JACTAX C y4ETOM
WHIUBUAYAIBHBIX HHTEPECOB, CIIOCOOHOCTEH, JOCTUKCHHIA,

OPHECHTUPOBAHHBIN B JICATEIILHOCTH HAa HAYYHBIC 3HAHHS O TIPUPOJIC M OOIIECTBE, B3aMMOCBSI3AX
YeJoBeKa C IPUPOJIHON U COUMAIBHON CPENON;

Pa3BHUBAIOIINI HABBIKM HCIIOJIB30BAHMS PA3IMYHBIX CPEJCTB IMO3HAHWS, HAKOILICHUS 3HAHHUHA O
MUpe (S3BIKOBAs, YUTATEILCKASI KYIbTYpPa, ACSITEIbHOCTh B MH(OPMAIIMOHHOH, IIUPPOBOIA cpelie);
JIEMOHCTPUPYIOIINI HaBBIKM HAOJNIOJICHUH, HAKOIUIGHUS (DaKTOB, OCMBICICHHS OIBbITA B
€CTECTBCHHO-HAYYHON ¥ TyMaHUTAPHON 00JIACTSX MMO3HAHUS, HCCIIETOBATEIBCKON IS TEILHOCTH.



COJAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHM B KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 MeTojJax Mo3HaHus B xuMuH. Yucteie BemecTBa U cMecH. CriocoObl pazjiesieHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocTele 1 cokHBIE BeMIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHocuTelbHasd aTomMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIApHas Macca. MaccoBast JOJIsl XUMUYECKOT0 3JIEMEHTA B COCUHECHUH.

KomnuectBo BemectBa. Moss. Monsipaas macca. B3auMocBs3b KOJIMUECTBA, MACCHI
U 4Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€Tel mo dopmyliaM XUMUYECKHUX
COCJIMHCHUU.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMHUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpAaHEHUSI MacCChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaius XUMUYECKUX
peakiuii (CoeIMHEHUsI, pa3JI0KCHHS, 3aMEIICHHUs, 0OMEHa).

Xumuueckuil IKCnepuMenm:

3HAKOMCTBO C XHMHYECKOW TMOCYJ0H, MpaBuWiIamMH paboThl B Jaboparopuu u
npuéMamMu oOparieHuss ¢ J1abopaTOpHBIM OOOpPYAOBaHWEM, H3YUYEHHE U OIMCAHUE
(bU3UYIECKUX CBOMCTB 00pa3IiOB HEOPTraHMUECKUX BEIISCTB, HAOIIOICHUE (PHU3UICCKUX
(MnmaBJeHWE BOCKA, TastHUE JIbJa, pacTUpaHHUe caxapa B CTYIKE, KUIICHUE U KOHICHCAITHSI
BOABbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJIEHWH, HAOJMIOEHHE W ONHCaHUE MNPU3HAKOB
NPOTEKaHUS XMMUYECKHX peakluil (pas3loeHue caxapa, B3auMOJECUCTBHE CEPHOU
KHCJIOTBHI C XJIOPUAOM Oapus, pasjioxenue ruapokcuma meau (1) mpu HarpeBaHuH,
B3aUMOJIeHCTBHE Kefe3a ¢ pacTBopoM cosi meau (II), uzyuenue cnocoOoB pazaeneHus
cMecedd (C TIOMOIIBIO MarHuTa, (QUIBTPOBAHWE, BBIMAPUBAHUE, JUCTHILUISALINSA,
xpoMarorpadusi), TpoOBEJACHUE OYUCTKUA MOBAPEHHOW COJM, HAOMIO/IEHUE W OMHUCAHUE
pE3yNbTaTOB TPOBEICHHS OMbITa, HWUIIOCTPUPYIOMIETO 3aKOH COXPaHEHUS MAacChl,
CO3JIaHHE MOJIeJIeld MOJIEKYJI (IIIapOCTEPHKHEBBIX ).

BaskHejinmue npeacTaBuTe M HEOPraHUYECKHUX BellleCTB

Bo3znyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 31eMeHT 1 IpoCcToe BELIECTBO.
HaxoxneHnue kuciopoja B mpupoje, (pu3nueckue U XMMUYECKHEe CBOMCTBA (peakuuu
ropenusi). Oxcupapl. [lpumenenune kucinopoga. CrnocoObl MOMyYEHUS KHUCIOpOAa
B JlabopaTtopu ¥ mpoMbllieHHOCTH. KpyroBopor kwucinopoma B mpupojge. O30H —
aJJIOTPOIIHAsE MOAU(UKALIHS KUCIOPOA.



TemnoBoit 3hPekT XuMUUEeCKo peakiuu, TEPMOXUMHUYECKHE ypaBHEHHUS, HK30-
U SHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3yXa,
yCHUJIEHUE MTAapHUKOBOTO 3 exTa, pazpylieHrne 030HOBOTO CIIOSI.

Bopopon — anemMeHT u mpocTtoe BemiecTBo. HaxokaeHue BoAopoja B MPHUPOJE,
bu3nYecKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moaydeHus. KucioTer u
COJIH.

MostsipHbIi 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHECHUSIM.

dusnyeckre CBOMCTBa BOAbI. Boja kak pactBopureib. PacTBopsl. HackieHHbIe 1
HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BElIECTB B Bojie. MaccoBast oJisl BEIIECTBa
B pacTBOpe. XMMHUYECKHE CBOMCTBa BOJbl. OcHOBaHUA. Posib pacTBOpoB B mpHpoAe U
B )KU3HU YesioBeka. KpyroBopoT Boibl B IpUpPO/I€. 3arpsi3HEHUE NPUPOAHBIX BoJ. OxpaHa
Y OYUCTKA MPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeguHeHuil. Oxkcuapl.  Kiaccuduxanuys
OKCHJIOB: coyieo0pasyrolue (OCHOBHBIE, KHCJIOTHEBIE, amdoTepHbIC) u
HecosneoOpasyronue. HoMmenknatypa okcuoB. ®Pu3ndyeckue U XUMHUUYECKUE CBOMCTBA
okcuao0B. [lonydeHnue okCcuaoB.

OcHoBanus. Kiaccudukaiys ocHOBaHU: MIENOUYN U HEPACTBOPHUMBIC OCHOBAHMS.
Homenkmarypa ocHoBaHui. @PU3WYECKHME W XUMHYECKHE CBOMCTBA OCHOBAHUHU.
[TosryueHrne OCHOBaHUI.

Kucnorel. Knaccudukanus xkucimor. Homenkimarypa kucnor. Pusmdeckue M
XMMHUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTainoB H.H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Homenkiarypa coiseil. ®PuU3nUeCKHE W XHUMHUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue comnen.

['eneTnueckas CBA3b MEKAY KlacCaMHU HEOPTaHUYECKUX COCITMHCHUU.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKaHMS KHUCIOPOJa B BO3IyXE, IOJIy4YECHHE,
cobupaHue, paclio3HaBaHWE W M3Y4YEHUE CBOMCTB KHUCIOpOJa, HaOIOJCHUE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJIOM M YCJIOBHUSI BOBHUKHOBEHUS M MPEKpaIlCHUs
roperust (mokapa), O3HaKOMJIEHHE C OOpa3llaMu OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
noJlydyeHue, coOMpaHHue, paclio3HaBaHUE W M3YyYCHHUE CBOICTB Boaopoaa (FOpeHHue),
B3auMozciictBue Bomopoma ¢ okcumomM wmear (1) (BO3MOXHO —HCITONIB30BaHME
BUJIEOMaTEpUAJIOB), HaOJIIOIeHHE 00PA3IIOB BEILIECTB KOJIMUECTBOM 1 MOJIb, MCCIIeIOBaHKE
0COOEHHOCTEH PacTBOPEHUS BEIIESCTB C PA3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OMPEAECIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOTO BENIECTBA, B3aUMOCHCTBHE
BOABl C MeTaJulamMu  (HaTpueM M KajublueM) (BO3MOXHO  MCIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIICOBaHHE OOpaslloB HEOPTaHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOUEH,
u3ydeHue B3aumosercTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT
C METaJUlaMM, pPEakluid HEUTpaau3alrH, MOJTYUYCHUE HEPACTBOPUMBIX OCHOBAHUI,



BBITECHEHHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIU, PELIEHUE DKCIIEPUMEHTAIIBHBIX
3a1a4 110 Teme «Baxkneniume Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

Iepuonuueckuii 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX 3JIEMEHTOB
A.A. MengeneeBa. CtpoeHue aroMoB. XuUMHYECKAasl CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEJI0YHO3EMEIbHBIE METaJUIbl, TAJIOTEHbI, THEPTHBIC
ra3el). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnogmueckuit 3akoH. Ilepmommueckass cucTeMa  XUMHUYECKUX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepruoaHas u niauHHoriepuoaHas dopmel [leproanueckoit
cUcTEMBI XUMHYeCcKuX diemeHToB J1.1. Menzaeneesa. llepuoas!l u rpynnbl. @u3snyeckuii
CMBICJI TIOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI FJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX sifep. M3orombl. Onektponbl. CTtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoanueckoit
cucrembl JI.M1. MenneneeBa. XapakTepuUCTHKAa XUMHUUYECKOrO 3JJIEMEHTa IO €r0
noJioxkenuto B [lepuonuueckoit cucreme .. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paguyca aTrOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IMEPUOIAM.

3nauenue [leproanueckoro 3akona u llepuognyueckon CUCTEMbI XMMUYECKUAX
AIIEMEHTOB ISl Pa3BUTHUS HayKU U pakTuku. JI.J11. Mennenees — yd€Hblil U rpakJaHUH.

Xumuyeckass  cBsa3b. KoBanenTHas  (monsipHass W HEMOJSpHAs)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHuss. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. IIpoueccs
OKHCJICHHS M BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oOpasloB BEIIECTB METAaUIOB W HEMETAUIOB, B3aWMOJICHCTBUE
TUJIPOKCHAA IIMHKA C pacTBOpaMUd KHUCJIOT U IIEJI0oYed, TMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pPEAKIMU PA3JIOKEHUS, COCTMHEHHUS ).

Mesicnpeomemmuvie ces13u

Peanmzanust MeXnpeaMETHBIX CBs3ed IIPH HM3YYEHUM XUMHH B 8 Kiacce
OCYIIIECTBIISAETCS Yepe3 MCIOIb30BaHNEe KaK OOINX €CTECTBEHHOHAYYHBIX TMOHSATHH, TaK
U TIOHATHUH, SBISIOMIMXCS CUCTEMHBIMH JJIi OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO I[UKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KIacCU(pUKaIUs, TMEePUOJUYHOCTh, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHUE.

®du3uKa: MaTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUZ, HU30TOIbI,
PaIOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUIN 3aps]l, BEIIECTBO, TEJIO, O0OBEM,



arperaTHoe COCTOSHHE BEIECTBA, ra3, GU3NYCCKUEC BEIMYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, IIJIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TIOPObI, ITOJIC3HBIC
HCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peaKkuus

[Tepuonnueckuit 3akoH. Ilepuomnueckass cucTeMa  XMMHYECKMX  DJIEMEHTOB
JA.N. MenneneeBa. CrpoeHrne aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIIEMEHTOB NEPBBIX TPEX IMEPUOAOB, KalMs, KAIbLUI U UX COCIUHEHUHN
B COOTBETCTBHUU C IOJOKEHUEM IJIEMEHTOB B [lepnoandeckon cucremMe u CTpOEHUEM UX
aTOMOB.

CrpoeHne BeniecTsa: BUAbl XUMUYECKON CBSI3H. THUIIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCMMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOM pPEMETKH U BUIA
XUMUYECKOU CBS3H.

Knaccudukanus ©u HOMEHKJIaTypa HEOPraHWYECKHUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIUXCA K PA3IMYHBIM KJIaCCAM HEOPraHUYECKUX COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus  XUMUYECKMX  peakiuil 10  pa3iuyHbIM  MpU3HAKaM
(MO 4YMCay M COCTaBy Y4YaCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3((eKTy,
N0 W3MEHEHUIO CTENEHEW OKHUCIEHUS XHMMHUYECKHX OJJIEMEHTOB, IO OOpaTHUMOCTH,
[0 YYacCTHIO KaTaJM3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o0 ckopocTu Xxumuueckord peakuuu. [loHsTne 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusix. [[OHATHE O TOMOTEHHBIX M TeTEePOre€HHBIX
peakuusax. [lomatme o  karanuze. IloHsTHE O  XMMHYECKOM  PAaBHOBECHHU.
@akTOphl, BIUSAIOMIME HA CKOPOCTh XUMHUYECKON PEAKIUU U MOJOKEHUE XUMHUECKOTO
paBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHOM peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOJIB30BAaHUEM METOIa 3JIEKTPOHHOTO OasiaHca.

Teopust DNEKTPOJIUTHUECKON AUCCOUMALNH. JIEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuW3M JHCCOLMAIIMM BEUIECTB C PAa3JIMYHBIMUA BUJIAMH
XxuMHuueckoi cBsizu. Crenenp auccoruanyy. CUIbHbBIE U c1a0ble 3JEKTPOIUTHI.

Peakiuu monHOro OoOMeHa. YCIIOBUSA TPOTEKAHUS pPEaKIUuid HWOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM U
coJiel B CBeTE MPEACTABICHHUN 00 3JIEKTPOJUTHUECKON aucconuanuu. KadecTBeHHbIS
peakuuy Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEN.



Xumuueckuu s3Kkcnepumenm:

O3HAKOMJIEHUE C MOJCISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB U HEMETAJJIOB (TpaduTa U anMasa), CJI0KHBIX BEUIECTB (XJIopuaa
HaTpHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKklMu OT BO3ACHCTBUSA
pa3nuuHBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
npouecca AUCCOLMAUK KUCIIOT, EN0Yed U coiei (BO3MOXKHO HCIOJIb30BAHUE BUJIEO
MaTepHasioB), IPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIINX TPU3HAKU MPOTEKAHUS pEAKIUI
MOHHOTO 0OMeHa (00pa3oBaHUE OCAJIKa, BbIJEIIEHUE Ta3a, 00pa3oBaHKUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIUi (ropeHue,
peakUuHu pa3NOKEHUs, COCAUHEHUs), PACIHO3HABAHUE HEOPraHUYECKUX BELIECTB
C MOMOILBIO KAUE€CTBEHHBIX PEAKIIUN HA HOHBI, PEILICHUE 3KCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTaJuibl 1 HX COCAUHECHUSA

OO611as xapakTeprCTHKA rajJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEepHbIE
creneHu okucienus. CTpoeHue u (pu3nyeckrue CBOMCTBA MPOCTHIX BEUIECTB — FAJIOI€HOB.
XWUMUYECKHE CBOWCTBAa Ha MNpUMEpPE Xjopa (B3aUMOAECHCTBUE C METaJUIaMU,
HEMeTaJUIaMH, 1eraoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHUE, IPUMEHEHME. J[eicTBUE XJIOpa U XJIOPOBOAOPO/a Ha OPTaHHU3M YEJIOBEKa.

Baxwueliue XJ10puabpl U UX HAXO0XKIAEHUE B IPUPOJIE.
O61as xapakrepucTika 3aeMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (PU3NYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — KMCJIOPOJAa U Cepbl. AJIOTPOITHbIE MOAU(UKAIIMN KUCIOPOa U CEPHI.
Xumunyeckue cBorictBa cepbl. CepoBOA0PO, CTPOCHUE, PUINYECKUE U XUMUYECKHE
cBoiicTBa. OKCHJIBI cepbl KaK IPEICTaBUTENN KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa,
dbuznyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEACTaBUTENS Kjiacca KUCIOT U
cnenuduueckue). XUMHUECKHUE PEaKIIMH, JieXkKalllie B OCHOBE IPOMBILIJIEHHOI'O crioco0a
MOJyYEHUsI CEpHOU KUCHOTHI. [IpuMenenne cepHoil KucinoTel. Conu CEpHOUM KHUCIOTHI,
KauecTBeHHas peakuus Ha cyibpar-uoH. HaxoxneHue ceppl M €€ coeAMHEHUI
B Ipupojie. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelbl COEIUHEHUSMU CEPbI
(KUCIOTHBIE TOXKIH, 3aTPSI3HEHUE BO3/AyXa U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAILCHHUS.
OO6mmas xapaktepuctuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHHE B MpUPOe, (PU3UUECKUE U
XuMuyeckue cpoiictBa. KpyroBopor azora B mpupone. AMMHUaK, ero (usmyeckue u
XUMHUYECKHUE CBOMCTBA, MOTy4eHne U npumeHeHue. Conu aMMOHHUS, UX (pu3HyUecKue
U XUMHUYECKHUE CBOICTBA, NpruMeHeHue. KauecTBeHHas peakiiysi Ha HOHbI aMMOHMUSI.
A3oTHas KucioTa, e€ mojaydyeHue, Gpusnueckrue M XMMUYECKHe CBOMCTBa (00IIME Kak
IpeCTaBUTENs Kilacca KUCIOT U crienududeckue). Micnonp30BaHue HUTPATOB U COJIe
aMMOHHUSI B KauyeCcTBE MHUHEpAIbHBIX yAOOpeHuH. XHUMHUECKOE 3arpsi3HEHHE
OKpYXaOILEl Cpellbl COEAUHEHUSAMHU a30Ta (KUCIIOTHBIE JOKIM, 3arpsA3HEHUE BO31yXa,
no4Bkl U BoJI0EMOB). Dochop, autoTponHeie Moaudukanuu ¢ocdopa, huznueckue u
xuMmudeckue cpoiictBa. Okcua dochopa (V) u hochopHas kuciaora, Gpusmueckue



U XUMUYECKHE CBOWCTBa, monydeHue. lcmomp3oBanue QocdaTtoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUM.

O6mmas xapaktepuctuka 3neMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHbIE CTEMEHW OKHUCIEHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIIIH,
pacrpocTpaHeHue B Mpupoiae, (pU3nUecKkue M XUMHUYECKHE CBOMCTBA. AjcopOuus.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepojaa, ux pu3nueckue U XUMUYECKUE
CBOMCTBA, IEHCTBYE HA KUBBIC OPTaHU3MBI, TTOJIYICHUE U IPUMEHEHHE. IKOJOTUICCKUC
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0asbHOTO MOTEIUICHUS
KJIMMaTta, MapHUKOBBIA 3(P¢deKT. YTroipHas KUCIOTa M €€ conu, UX (usmyeckue u
XUMHUYECKUE CBOMCTBA, TIOJydeHHE 1 TpuMeHeHne. KauecTBeHHas peakiius Ha KapOoHaTt-
noHbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS OO0 OPTaHMYECKHX BEIIECTBaX KaK O COCIWHCHUSIX
yraepoja (MeTaH, 3TaH, ATWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAash KHCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB (YT0Jb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku (0€H3MH), UX POJIb B OBITY M IPOMBINIJIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH
BKHBIX BEIIECTBAaX: >KHUpaxX, OeiKax, YIJIeBOJaxX — M MX POJU B KU3HHU UEJOBEKA.
MartepuaibHOE €AMHCTBO OPTaHUUYECKUX U HEOPTAaHUIECKUX COSTUHEHUM.

Kpemnuii, ero ¢husndeckue u XUMUYECKHE CBOMCTBA, MOJTYYEHUE U MPUMEHECHHE.
Coenunenust kpemHusi B npupoze. O6mue npeacrapiaeHus o0 oxkcuae kpemuus (IV) u
KpeMHueBon kuciore. CUIUKATHI, UX HCIOJb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiimue crpouTenbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [Ipobnembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOMUTENIBHBIX MATEpUasIOB
B IIOBCEIHEBHOU >KU3HM.

Xumuyeckui sKkcnepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHONW KHCIIOTHI,
IPOBEJCHIE KaueCTBEHHBIX pEaklMi Ha XJIOPHUA-WOHBI M HAONIOJEHHE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXKaroue (pU3NIecKre U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COCIMHEHHH (BO3MOXXHO HCIOJIb30BAHME BHUIECOMATEPHUANIOB), O3HAKOMJICHUE
c oOpa3mamu XJOpUIOB (TaJOrE€HUIOB), O3HAKOMJIEHHE ¢ oOpaslamMu cepbl u €
COEIMHEHMSIMU (BO3MOYKHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE TpoLecca
0o0yrJIMBaHMs caxapa MoJl IeMCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEJCHUE KAaYeCTBEHHOM
peakuuu Ha Ccyinb(paT-uOH U HAOJIOJEHUE MpHU3HAaKa €€ MPOTEKAHMS, O3HAKOMIJICHHE
¢ (Gu3m4YecKMMH CBOWCTBaMHU a3oTa, ¢ochopa W HX COEAUHEHUN (BO3MONKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIOB), oOpa3liaMu a30THBIX U (PocOopHBIX yT0OpeHuH,
NoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX peaklUUi Ha MOH aMMOHUA U (ochaT-MOH U U3yuyeHUE NPU3HAKOB HUX
[IPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HCHOJB30BAHUE BUACOMATEPHUATIOB), U3YUEHUE MOJAEIICH KPUCTAIUINYECKUX
pemérok anmasa, rpadura, QyuiepeHa, 03HAKOMJIEHHE C IMPOLIECCOM aaCcOpOIUH
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PAaCTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOIasa,
NOJlydYeHUe, CcOoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuil Ha KapOOHAaT M CHJIMKAT-UOHBI U M3yYEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKUHEW  CUIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenne
HEMETAJUIBI U UX COCTUHEHUSY.

MeTtaJiibl M UX COeIMHEHUS

OO6mias XxapakTepuCTUKa XMMUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUM MX
noJjiokeHus B Ilepuonnueckor cucreme xumudeckux sneMenToB .M. Menzaeneera u

cTpoeHusi aToMoB. CTpoeHHEe METaJIOB. MeTainueckas CBsI3b U METaJUTMYecKas
KpUCTaJUIMYeCKasg pemeTka. DJICKTPOXMMUUYECKUM psii  HANpsSHKEHUH METaJUIoB.
du3nYecKre U XUMUIECKHE CBOKMCTBA MeTa/IOB. O01IHe CrocoObl MOTyYeHHUST METAIIIOB.
[ToHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOPATIOMUHKMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IMIPOMBIIIICHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B IleproaMYecKOW CHCTEME XUMHYECKHX
anemeHtoB J[.M. MenaeneeBa, CTpoeHHE WX aTOMOB, HAxXOXJICHUE B NPHUPOJE.
du3nyeckue M XUMHYECKHME CBOWMCTBA (Ha mpumepe Hatpus U Kanus). Okcuabl U
TUJIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne meI0UHbIX METANIOB U X COCTMHEHUM.

[I{er0yHO3€MENBbHBIE METAIUIBI MArHUK M KaJbIUU: NoJI0OkeHNE B [leproanueckoit
cucremMe xumudeckux sneMeHToB [[.M. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B npupoge. Ou3nyeckne M XMMHUYECKHE CBOMCTBA MarHvs M Kajablusa. Baxknenmme
COCAMHEHUS Kaiblus (OKCUM, TUIAPOKCUI, cojik). KECTKOCTb BOJBI U CHOCOOBI €€
YCTpAHCHMUA.

AJIFOMUHUN: TIOJIOXKEHWE B llepronnyeckord CHCTEME XUMHUUYECKHX 3SJIEMEHTOB
JA.W. MenneneeBa, CTpO€HHE aroMa, HaxOXIeHHEe B mnpupone. Ddusznueckue Hu
XUMHUYECKHE CBOMCTBA afOMHUHHSA. AMGOTEpPHBIE CBOWCTBA OKCHJAA M THAPOKCHIA
AJTIOMUHUSL.

Kenezo: mosoxkenue B lleprogmyeckor cCUCTEME  XUMHYECKHX  DJIEMEHTOB
JAWN. MenneneeBa, cTpoeHHMEe aroMa, HaxoxaeHue B npupoae. Dusnueckue u
XUMHYCCKHE CBOMCTBA xkee3a. OKCHIbI, THIPOKCH bl 1 coiu kene3a (11) u xxenesa (1),
MX COCTaB, CBOMCTBA U MOJYYECHHE.

Xumuueckuii IKCnepumernm:

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3y4eHUE  pe3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO  HCIIOJIH30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KaJIbIIUS U HATPUSI C BOJOU
(BO3MOIKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB), UCCICAOBAHNE CBOMCTB KECTKOM BOIBI,
mporiecca TopeHus xKeje3a B KUCIopo/ie (BOZMOXKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
NPU3HAKOB NMPOTEKAHNS KaUeCTBEHHBIX PEAKIMil Ha MOHBI (MarHus, KaJIbIIHs, A TFOMUHUS,
nuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmromeHre u omucaHue MPOIECCOB
OKpalllMBaHUs TUIAMCHU MOHAMU HATpPHsI, Kaus ¥ KaIbIHs (BO3MOXHO HCITOJIb30BAHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNe amM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHUS W
TUJIPOKCUAA IHWHKA, PEIICHUE HKCICPUMEHTAIBHBIX 3aJad 10 TeMme «BaxHeunmne
METAJUIBI U UX COCTUHEHUS.

XuUMHA U OKPYKAOUIAS Cpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOM JKM3HHM 4YeNlOBEKa. be3omacHoe
UCIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. I[lepBas momours npu
XUMHUYECKUX 0KOTax M OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpyXkarolled cpelapl (IpenenbHas AOIMycTUMast
KoHIeHTpauusi BemecTB (nanee — [I/IK). Ponbp XxumMum B pelieHHH SKOJIOTMUYECKHUX
npobiiem.

Xumuueckuil 3Kcnepumenm:
M3yuyeHHe oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAaJIOB, MOJUMEpPHbIC
MaTepHabl).

Mesicnpeomemmuule cesazu

Peanmuzanmss MEXNpeaIMETHBIX CBA3€H NpH HW3YYEeHWH XHMHH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
W TIOHATHN, SIBJSIIONIUXCS CHCTEMHBIMH IS OTACIBHBIX IIPEIMETOB ECTECTBEHHO-
HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHanM3, CHHTE3, KiacCcuuUKaIus, NEPUOJUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT,
MOJICTUPOBAHUE, W3MEPECHHE, MOJEIb, SBIICHHE, MApPHUKOBBIM A((EKT, TEeXHOIOTHS,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIHJ], WU30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, dJACKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOJYIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€JI0, 00HEM, arperaTHoe COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCThb, KPHCTAUIMYECKAs pEIIETKa, CIUIaBbl, (PU3HUCCKHE
BEITUYMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IUJIAHETHI, 3BE3MIHI,
Connue.

buonorusa: ¢dortocunTes, npixanue, Ounocdepa, sKocHCTEMa, MHUHEPATbHBIC
yI0OpEeHHS, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJbI, IMOJE3HBIE
MCKOIIaeMbIe, TOTIUBO, BOJTHBIC PECYPCHI.

12



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOrPAaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHuUs
JOCTHTAIOTCSI B XOA€¢ OOYy4YeHHS XUMWUU B EIUHCTBE YYCOHOW ¥ BOCHUTATEIHHOU
JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMH COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMHU B 00IIIECTBE IPaBUIAMH U HOPMaMU
MOBECHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATN3AIIAN
00yJarommxcs.

JInuHocTHbIE PE3yJIBTATHI OTpaXxaroT TOTOBHOCThH O0yJaroIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIIMN M paCIIUPECHHE
OIIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTPpHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HacCJIEIUI0, TOHUMAHMI 3HAYECHUSI XUMUYECKOW HAyKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHON uH(pOpManued O NepeoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U OOILECTBA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MIPEACTABICHUS O COLMAIBHBIX HOpMaX U MPaBWIAX MEXINYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JPYrMX BHIAX JEATEIbHOCTH, T'OTOBHOCTH
K pa3HoOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TPH  BBINOJIHEHUM  Y4YEOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIIOJTHEHUN XUMUYECKIX IKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B ITPOLIECCE 3TOM
y4eOHOH JesTEeNbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE MOBEIECHHE M MOCTYINKH CBOMX
TOBAapMIlle C IO3WLHWHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUMN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PDEHUYCCKHE MPEACTABICHHS O BEIIECTBE W XHUMHUYECKOW peakIin,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABISIOIIME OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4yHOW KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBS3AX YeJOBEKa C MPHUPOTHON CPEIOH,
O POJIM XMMHUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MI03HABaTEIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TOTyYEeHNE HOBBIX 3HAHUH 110 XMMHH,
HEOOXOIUMBIE 1151 00BICHCHHS HAOIIOAa€MBIX IPOLIECCOB U SIBIICHHUH, TO3HABATEIBHOM,
UH(POPMAIIMOHHON M YMTATEILCKOM KYIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIILHOM
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paboThI C yueOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOM, TOCTYITHBIMUA TEXHUYECKUMU
CpeICcTBaMU MH(POPMAIMOHHBIX TEXHOJIOTUM;

UHTEpEC K 00yUEHUIO U TO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATENILCKON JEATENIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4YEeHHS B AAJIbHEHUILIEM;

4) ¢popmupoBaHuA KYJIbTYPHI 310POBBSI:

OCO3HaHUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 30pOBBIO,
YCTaHOBKH Ha 3/10pOBbIil 00pa3 )KU3HU, OCO3HAHHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
OpUBBIYCK (YyHOTpEeONEHUST alKOrojsi, HApPKOTUKOB, KypEHHs), HEOOXOAUMOCTH
coOIoAeHNsT TpaBUl OE30MACHOCTH IpPU OOpalIeHUM C XUMUYECKUMHU BELECTBAMU
B OBITY U peabHOMN KU3HU;

5) Tpy/A0BOI0o BOCTIMTAHUS :

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO MpodecCHii W TpyAa pasIndHOro poja,
yBaKEHHE K TPYAy M Pe3yabTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHCIIC HAa OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUH 1O XMMHH, OCO3HAHHBIA BBHIOOP HMHIAMBHIYaTbHON
TPAeKTOPUHU MPOJOUKEHUS 00pa3oBaHMsS C YYETOM JIMYHOCTHBIX HHTEPECOB M
CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHCIIHOM
npoeCCUOHATIBHON JEATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTB
aJlalITUPOBATHCS B MPOGECCUOHANBHOU CpPeEJIe;

6) IK0JIOTHYECKOr0 BOCIIMTAHUS:

AKOJIOTMYECKHU 1Ie1ecO00pa3HOe OTHOLIEHUWE K MPHUPOJAE KAaK HCTOYHUKY KU3HH
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAaHUE [IEHHOCTU 30POBOr0 U 0€301acHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 370POBbIO, OCO3HAHHUE LIEHHOCTH COOIIOACHUSA MpaBUI 0€30MacHOro
NOBEACHUS MpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYalLUSIX, YTPOKAIOIINX 3J0OPOBBIO U
JKU3HU JIIOIEH;

CIOCOOHOCTH TPUMEHSATh 3HAHUSA, TMOJydyaeMble TMPU HU3YYEHUU  XUMHUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOIHONU CPENOM, ISl MOBBILICHUS
YPOBHSI SKOJIOTHYECKON KYJIbTYpbl, OCO3HAHUS II00abHOTO XapaKkTepa dKOJOTMYECKUX
npobsieM W MOyTed HMX peLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIMYECKOTo
MBIILJICHUS, YMEHHUSI PYKOBOACTBOBAThCS UM B MO3HABATENIbHOMW, KOMMYHUKATUBHON U
COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaIMETHBIX pe3yJIbTaTOB BBIJICIISIOT 3HAYMMBbIE
TuTst GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHSI (3aKOH, TEOPHS, TPUHIIHII,
runoresa, (akT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JPYToe€.), KOTOPhIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GOpMHUPOBATH MPEJACTABICHUE O IEJIOCTHOM HAay4YHOW KapTUHE MHPA,
U YHUBEpcajbHble yueOHbIe AeiCTBUS (IT03HABATENIbHbIC, KOMMYHHKATUBHBIE,
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pETYJIATUBHBIE), KOTOpBIE 00ecIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHON ACSITEIbHOCTH.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Bba3oBble Jornueckue aeicTBUA:

YMEHUS WCHOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUIA:
pacKpbIBaTh CMBIC]T XUMUYECKUX TOHSATHUU (BBIICIATh MX XapaKTepHbIC MPH3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JAPYTUMH TIOHSTHSIMH), HCIIOJB30BaTh ITOHSATHUS
JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB W SIBIICHWI, BHIOMPATh OCHOBAHUS U KPHUTEPUU
JUIS KJacCU(PUKAIIMK XUMHUYECKHUX BEIICCTB M XMMHUYECKUX PEaKIuid, YCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTWH), JeJlaTb BBIBOJLI U
3aKJIIOYCHUS,

YMEHHE TIPUMEHSITh B TIpoIlecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIE), CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUECKas popMysia U ypaBHEHUE XUMUYECKOU
peaKIuy — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKK H3Y4YaE€MbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XUMHUUYECKHUX pPEaKIui, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3YyUAEMBIX
rpoueccax U sIBICHUSX.

Bba3oBble uccienoBare/bCKue 1eMCTBUSA:

YMEHHUE UCIOJb30BaTh TMOCTABJICHHBIE BOIMPOCH B KA4E€CTBE WHCTPYMEHTA
MO3HAHUA, a TaKK€ B KauyeCTBE OCHOBBI Il (DOPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE
IIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuOOpETeHHe ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3allMd U MPOBEJCHUIO
YYEHMUYECKHUX DKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a X0JI0M MPOIecca, CaMOCTOSITELHO
MIPOTHO3UPOBATH €0 pPe3yabTaT, HOPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yiIbTaTam
IPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOIETAHHOM padoTe.

Pabora ¢ unpopmanueii:

YMEHHE BbIOMPATH, AHATU3UPOBATH U MHTEPIIPETUPOBATH HH(POPMAITUIO PA3TIUUHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TMOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYYHO-
MONYyJISIpHAsT JTUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIICHHWBATh  MPOTUBOPEUMBYID UM  HEIOCTOBEPHYIO
uHdOpMaIHIo;

yMEHHUE TMPUMEHSTh pa3IMuHble METOAbl U 3alpochl TMPHU TOUCKE U OTOOpE
uH(OPMAITUU U COOTBETCTBYIOIINUX TAHHBIX, HEOOXOUMBIX JIJIS1 BHITIOJTHEHHS YYCOHBIX U
MO3HABATENILHBIX 3a/1ad OMPEJSNIEHHOTO0 THUIA, NPUOOPETeHHE OmNbiTa B 00JACTH
UCITIOJIb30BaHUsI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIIQJICHUE
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KYJbTYypOW aKTUBHOTO MCIIOJIb30BAaHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMANIbHYIO (OpPMY MpPEACTaBICHUS HHPOPMALMUA U WILTIOCTPUPOBATH
perraeMbie 3a/1a91 HECTIOKHBIMU CXEMaMU, JuarpaMMaMi, IpyruMu (popmamu rpapuku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE  HCIOJB30BaTh MW  aHAJIM3UPOBATh B  Ipolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JIEITEIbHOCTH HMHGOPMAIUIO O BJIUSHUHM TPOMBIIUICHHOCTH,
CEJIbCKOTO X035IMCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPY KAIOIEel MPUPOTHON CPEIbI.

KoMMyHUKAaTHBHBIE YHUBepPCAJbHbIEe yueOHbIE JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIHMPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITOJHEHHUS
MPEIJIOKEHHON 3a/1a4u;

MPUOOPETEHUE OIbITa MPE3CHTAIMH PE3YyIbTATOB BBIMOJTHCHUS XUMHUYECKOTO
sKceprUMeHTa (J1abopaTOPHOTO OIbITa, JTAOOPATOPHOM PabOThl MO UCCIEAOBAHUIO
CBOMCTB BEIIIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[IO3HABATEIBHOU U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHWH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE
y4€Ta OOIIUX MHTEPECOB U COTJIACOBaHMS MO3ULIMKM (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbD», KOOPJAUHAITHS COBMECTHBIX JIEHCTBHM, ONPECICHUE KPUTEPHUCB
0 OI[EHKE Ka4eCTBa BBHIMOJIHEHHOW padOThI U IPYTHUE);

PerynsiTuBHble yHUBepCaJbHbIe yueOHbIC JACHCTBHS:

YMEHHUE CaMOCTOSITEILHO OINPEACNSATh eI  JICITEIbHOCTH, IUJIAHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaATh HauOosiee 3(PEeKTUBHBIE CMOCOOBI peIIeHUs Y4YeOHBIX H
MO3HABATENbHBIX  3aJay, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIN aJTOPUTM JIEMCTBUM IPU BBINOJHEHUN 33aaHUN C YYETOM IOITYUYCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUM 33 IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JTaHHOM (hefiepaibHON pabouel mporpaMmmoil, BIJIETSIOT: OCBOCHHBIE
0o0yJarouMMuCs Hay4HbIE 3HAHUS, YMEHUS U CIOCOObI JEHCTBUM, crenupuuecKue
JUIsL TIpeAMETHON obnactu «XuMus», BUABL ACATENBHOCTH MO TMOIYYEHUIO HOBOIO
3HAHUSA, €T0 WHTEPIIPETAINU, TPEOOPA30BAHHUIO U TIPUMEHEHHUIO B Pa3IMUHBIX Y4eOHBIX
Y HOBBIX CUTYaIIHsX.

K koHmy oOyuenus B 8 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHaIOLIUXCSl YMEHUI:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHX MOHATHI: aToM, MOJIEKYJIa,
XMUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOpPOJHAS U
HEOJTHOpPOJ/IHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHAasi M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJI1 XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHbIH OOBEM, OKCHJ, KHUCIOTA, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peakluii: peaKkMu COECIMHEHHUS, PEAKIIMK Pa3JIOKEHUS, PEAKIUU 3aMEILECHUS, PEAKIINH
0o0MeHa, 9K30- U SHJOTEPMHUUECKHE PEaKLUH, TEIUIOBON 3(h(PeKT peakuuu, siipo aToma,
AIIEKTPOHHBIN CIIOM aTroma, aroMHas OpOUTallb, paguyC aToMa, XUMHUYECKas CBA3b,
NOJIApHAsT M HEINOJSIPHAs. KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Ji BellecTBa (IIPOLICHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATHNA U IIPUMEHSTH 3TH
MOHATHUS NIPU ONMKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJI€HHsS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHCJICHUSI JJIEMEHTOB B OWHApHBIX COEJUHEHMSIX, [PUHAJICKHOCTh BELIECTB
K ONpeNen€éHHOMY KJacCy CO€IMHEHUd mo ¢GopMmysiaMm, BHJI XHUMHYECKOW CBA3U
(KOoBaJICHTHas! 1 MOHHAs1) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.1. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B lleprogumdeckoil cuCTEME, 3aKOHOB COXPAHEHHMS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTapo;

ONKCHIBATh W XapakTepu3oBaTh TabmMuHyro (opmy llepronnueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHS «TJaBHas MOArpymnmna (A-rpymnmna)» u
«mobounas mnoarpynna (b-rpynma)», Mameie W OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTOpble UMeroTcs B Tabiuue «llepuonuueckas cuctemMa XUMUYECKUX
anemeHtoB J[.MI. MennaeneeBa» C YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsal sapa, oOIee YHuCIO D3JIEKTPOHOB U
pacrnpeiesieHUe X 1O JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh ~ XMUMHYECKUE  DJEMEHThI, HEOPraHWYeCKue BEUIECTBA,
XUMHUYECKHE peakluuu (M0 YHUCIYy U COCTaBy YYacTBYIOIIMX B PEaKUUU  BELIECTB,
1o TerIoBoMy 3PheKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIHME XUMUUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOATBEPXKAAasl  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIIHi;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOYKHOCTH IPOTEKAHNS XUMUYECKHUX MPEBPALLEHUIN B Pa3JIUYHBIX YCIOBUSX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMEHTa 1Mo (opMyse COEAUHEHUSI, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIIVH;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTENbHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CcpaBHEHHUE, 0000IleHHEe, CUCTEMATU3AIINIO, KIacCU(UKAIMIO, BBISBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METO/Ibl TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOJACIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbII U MBICIICHHBIN);

ClieloBaTh IMPaBWJIAM TIOJIb30BAHUS XUMHUYECKOW TMOCYJOoM U JabopaTOpHBIM
obopynoBaHMEM, a TaKXe MpaBWwiaM OOpaIeHusi C BEIMeCTBAaMH B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBIMOJTHEHUIO TA00OPATOPHBIX XUMHUYECKHUX OMBITOB MO MOJYYEHHUIO
U COOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIEJIOUeH U
KHUCJIOT C ITOMOIIbIO HHAUKATOPOB (JIakmyc, (heHonpTanent, METUIIOPAHK U APYTHE).

K xonmy oOyuenuss B 9 kjacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy O0YHAOIIUXCSI YMEHUI:

PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMAYECKUI AJIEMEHT, aTOM,
MOJIEKYJA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas pEeaklus, XUMHUYeCKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIAPHBIA O00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJNEKTPOJUTHI, JJIEKTPOIUTHYECKAs JUCCOLMALMsA, pPEAKUMM HOHHOIOo OOMEHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE peakluy,
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJIEHHE, AUIOTpOmusA, aM(pOTEpPHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHas,
VWOHHAsl, METAUIMYECKasl), KPUCTAIUIMYECKAsT PEIIETKA, KOPPO3Us METaLIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEAKLUMH, NpPeAesbHO aomyctumas KoHueHtpauus [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSATHITU
MOHATHUS NIPU ONMKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJMKY JJIsi COCTaBlieHUS (OpMYN BEIIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

ONPENENIATh BAJEHTHOCTh MW CTENEHb OKHUCIEHHS XHMHYECKUX DIIEMEHTOB
B COCIMHEHMAX DPA3JIUYHOIO COCTaBa, NPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCcy coeAuHEeHuM mo ¢dopmyrnam, BUI XUMUYECKOM CBsI3M (KOBaJIEHTHAs, MOHHAas,
METaJUINYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apA]l HOHA M0 XHUMHYECKOU
dopmyrie, xapakTep Cpelpl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCAUHEHUH, THI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbIici  I[lepuommyeckoro  3akona JI.MI. MengeneeBa wu
JEMOHCTPUPOBAThH €r0 MOHUMAHKE: OMUCHIBATh U XapaKTEepPU30BaTh TAOJINYHYIO PopMy
[leproguyeckor CHUCTEMBI XUMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh IOHATHUS «IJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, manbie u Oonbime
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NEePUOAbl, COOTHOCUTh O0O3HAYEHUs, KOTOPbIE MMEIOTCA B MEPUOAMYECKON TabiuIe,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsn sapa, 001ee YUCiIo IEKTPOHOB M PACIPEACIICHUE UX MO AJIEKTPOHHBIM CIOSIM),
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M UX COETUHEHUIN
B IIpejiesiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIUPOBATh  XMUMHUYECKHE  OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB,
1o TEII0BOMY 3¢ (HEKTy, M0 NU3BMEHEHHIO CTETICHEW OKUCICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrICU(PUISCKIE XUMUIECKUE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKIAsi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHMS DJIEKTPOIUTHUYECKOM JMCCOLMALMUA KHUCIOT, HIEN0Yel u
COJICH, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMi HOHHOTO OOMEHA, ypaBHEHUS
peaKkiyii, TOATBEPKAAOUIMX CYIIECTBOBAHUE T€HETHUECKOW CBS3H MEXAY BEIIECTBAMU
Pa3IMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOr0 OanaHca 3THX peakUuuid;

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJK0 XMMHUYECKOrO 3JIEMEHTa Mo (hopMmyse COEIMHEHUS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, POBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINU;

coON0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOM TIOCYJ0M H J1abopaTOpHBIM
0o00Opy/noBaHUEM, a TakK)Ke IpaBUjia OOpallleHHs] C BEHIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJTHEHHUIO TA0OPATOPHBIX XUMHUUYECKHUX OIMBITOB M0 MOTYyYEHHUIO
U coOMpaHuIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIONINE KAYECTBEHHBI COCTaB Pa3jIM4HbIX
BEII[ECTB: PACIO3HABATh OINBITHBIM NYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHaT-,
docdart-, cunukar-, cynbQar-, THAPOKCHI-MOHBI, KATHOHBI AMMOHUS U HOHBI U3y4YEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX pACTBOPaX HEOPTaHUYECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEPALIMU MBICIIUTEIBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0000UIEHHE, CUCTEMAaTU3allMI0, BBISBICHHE MPUYUHHO-CIIECTBEHHBIX
CBSI3€M — I WM3YYEHUs] CBOWCTB BEIIECTB U XUMHUYECKUX PEAKLUN, €CTECTBEHHO-
HAy4YHbIE METO/Ibl TO3HAHUS — HAOIIOICHHE, U3MEPEHHUE, MOJEINPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
HaumenoBanue
Ne Komnuectso OcHOBHBIE BU/IBI J€ATEIBHOCTH
pa3eiioB U TEM Coneprxanue oOydeHHUs
n/n 4acoB o0yJaromuxcs
y4eOHOr0 IpeIMeTa
Pa3nen 1. [lepBoHauajibHble XUMHYECKHE TOHSITHS
1.1 | Xumus — BaxkHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT N3y4aeMBIX IIOHSITUH.
00J1acTh YyeJioBeKa. XMMUs B CUCTEME HaYK. PackpbIBaTh poJsib XUMUU B IPUPOJIE U
€CTECTBO3HAHMUS U Tena u BenjecTBa. GU3NYECKUE CBOMCTBA | JKU3HU Y€I0BEKA, €€ CBA3b C IPYTUMU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.
NEeATEIBHOCTH BemecTs. [lonsaTre 0 MeToax mo3HaHus | Pa3nuyars YuCThIE BEIECTBA U CMECH;
YeJioBeKa B XUMHUU. YUCThIE BEILIECTBA U CMECH. OJIHOPOJIHbIE U HEOJHOPOIHBIE CMECH.

CnocoObI pa3iesieHus: CMECei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpHBIM
000pyTI0BaHUEM.

dusndeckue cBoMcTBa 00pa3IoB
HEOPTaHWYCCKUX BEIIECTB — METAJIOB
¥ HEMETAJIIOB.

CniocoOnI pa3eneHust cMecei
(¢punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHUSI.

CnenoBath aaropuTMaM MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOJ0B —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
HaOmronaTh ¥ onuceIBaTh OOBEKTHI

MIpHY MPOBEACHUM IEMOHCTPALIUHI U
J1a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3ICJICHUS] CMECEU BEIIECTB.
[IpoBOIUTE XUMHUYECKUMN IKCTIEPUMEHT
IIpHY pa3AeieHUN cMecel (Ha mpuMepe
OYMCTKHU MMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMece
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomui:

Ne 1. IIpaBuna paboThl B 1abopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHus: C XMMUYECKUMHU BELIECTBAMU
B COOTBETCTBHU C HHCTPYKLUEH

IIPY BBIIIOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCHUTENBbHAS. aTOMHAsI Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMUYECKOTO DJIEMEHTA
B COCJIMHEHHH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTCKAHMS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYECKUX SIBJICHUH C TOYKH 3pEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUEHHUS.
KnaccudummpoBars xummuieckue
peakiuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yroxcs
BEILIECTB).

CocraBnsath Hopmyiibl OMHAPHBIX
BEIIECTB 0 BaJICHTHOCTH U OTIPEAEIATH
BaJICHTHOCTH 110 (JOPMYJIaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monsipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMUYECKUE SIBIICHHUS.
Xumuyeckasi peakius 1 €€ Mpu3HaKkH.
3aKOH COXpPAHEHHUSI MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusnueckue saBieHus (TUIaBjIeHUEe BOCKa,
TastHUE JibJ1a, PACTHPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMuYecKue siBjeHus (TOpeHrne CBeYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI UJIU METa

C COJIIHOW KUCJIOTOM).

Hab6nronenune npru3HaKoB MpOTEKAHUS

PaccraBisaTs koahhuLmeHTs!

B YPaBHCHUSIX XUMUYCCKUX PEAKITHM.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIPY POBEJICHUH JICMOHCTPAITUN 1
71a00paTOPHBIX OMBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMUYECKUX COSAMHEHUN U ypaBHEHUSIM
XUMUYECKUX PEaAKIIH.

[IpuMeHATh eCTeCTBEHHO- HAyYHBIC
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
HKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpaIluiU
MBICTUTEIILHON IS TEIbHOCTH
(cpaBHeHuUe, KiaccudUKaIus)
BricTpanBath pa3BépHyTHIC TUCEMCHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha WHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTydeHUE
U pasnoxkenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coiu meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3panue mozened MOIeKyl
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUEe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBeuH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJISIPHON MaCChI
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEII[ECTB, MACChI U KOJIMUECTBA BEIIECTBA;
MacCOBOH JIOJIM XMMHUYECKOTO dJIeMEHTa
o (opmyIie coenMHEeHMUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BECIIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCarcHTOB UJIHN IIPOAYKTOB pCAKIINH

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTEe M HEOPTaHUYECKUX BellleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

Bosnyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxkaenue kuciopoaa

B NpUpPOAC, PU3NUECKUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUSI KUCIIOPO/ia B JIaDOpaTOpUH U
npoMmbilieHHOCTH. KpyroBopor
Kucaopoaa B mpupoae. O30H —
AJUTOTpOIHAs MOAUUKAIIHS KUCIOPO/Ia.
TennoBo# 2PHEeKT XUMUIECKON peaKIvH,
TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIIuBO:
YTOJIb U METaH. 3arpsi3sHEHHE BO3/IyXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCIJIOpOJia B BO3yXe

[Tomy4yenue, cobnpanue, pacro3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIOPO/a, CIOCOOBI €T0
MOJIYYCHHUS], TPUMEHEHUE U 3HAUCHHE

B TIPUPOJIC W KU3HH YETIOBEKA.
CpaBHHBATh pEAKIIMN TOPCHUS U
MEJJICHHOTO OKUCIICHUS.

OOBICHATB CYIIHOCTh IKOJIOTUIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaToOpuu Mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIECTBISATH HA
MPAKTUKE XUMUYIECKUE IKCIIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
Hab6nronenune B3anMoAeCTBUS BEIICCTB
C KHUCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3IaMu OKCHJIOB U
OIHMCAHHUE UX CBOMCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCIIOPOJIa, U3yYEHUE €T0 CBOMCTB.
Buiuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOJIa U
030Ha Ha OCHOBAaHUM aTOMHOM MacChl
XUMHUYECKOTO DJIEMCHTA,

KOJIMYECTBA, MaCcCHI BEIICCTBA

10 YPAaBHCHUSAM XUMHYCCKHUX PEaKIIUit

IPOBOJUTH HAOIIO/IEHNS, I€JIaTh BBIBOIbI
1O pe3yJibTaTaM SKCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U TIPAKTUYECKOM pabOTHI.

BrruncniaTs KoJIMueCcTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICIIOJIb30BAaTh U3YUYECHHBIN TOHATUNHBIN
arrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — aneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpHUpoe, PU3nUecKne U XUMUIECKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. Kucnotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérel

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKue U XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
PUMEHEHHUE.

Cobupath npudOp M5 MOTyUCHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKHE BOJOPOA.
B3aumozpeiicTBue Bo10pojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METaJJIaMHU.
Ilpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
V3y4YE€HUE €r0 CBOUCTB.

Buiuucnenus:

00BEMa, KOJTMUECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHHIA
ra3oB

JUIS COCTaBJIeHUs (POPMYII BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKUMil ¢ y4aCTHEM BOJOPOA.
BBIYHCIATE MOJSIPHYIO Maccy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
MaccCy BEIIeCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITUH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPUH NPU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMUYCCKHEC IKCIICPUMEHTHI,
IPOBOJUTH HAOIIO/ICHNS, I€JIaTh BBIBOIbI
10 pe3yabTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIC

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BoAbl. Bomxa kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHu4.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS TIPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh GU3UIECKHUE U
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PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOIAHBIX BOJI.
HacpimeHHbie 1 HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BoJie. MaccoBas 0I5 BelecTBa

B PacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIeCTB ¢ pa3InuyHOU
PacTBOPUMOCTBIO.

B3anmoeiicTBrEe BOABI C METAIIIaMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimul
HccnenoBanue ocobeHHOCTEN
PacTBOPEHUSI BEILIECTB C PAa3IMYHON
PacTBOPUMOCTBIO.

[TpurorosiieHuE pacTBOPOB

C OPENCIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpakmuueckas paboma

Ne 5. ITpuroTtoBieHnue pacTBOPOB

C OPENEIEHHOW MAaCCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KAK
PacTBOPUTEIISL B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT NPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HECHMUSL.

[InannpoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMHYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHMS,
JieJaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIO0JIb30BaHUU XUMUYECKOU MTOCY bl U
000py10BaHUS.

[TpoBOIUTH BHIYUCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MAacCOBas JOJIsl BEIECTBA

B PacTBOPEY.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEpUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBast
JIOJIsl BEILIECTBA B pAaCTBOPE

MCTIOJIb30BATh U3YYEHHBIN TTOHSITUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHnyecKux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: cOJIe00pa3yroniue (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecoJneoOpasyromue. Homenkiarypa
okcuioB. du3nueckre 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYU U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBanuil. ®u3nyeckue
Y XMMHUYECKHE CBOMCTBA OCHOBAHMM.
[Tomy4yeHne OCHOBaHUI.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @usnyeckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTtaiutoB H.H. bekerosa.
Ilony4yeHue KHUCIIOT.

Conu. HomeHknatypa conei.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conen. [Tomyuenue coei.
I'eHeTnueckas CBSA3b MEXKY KilacCaMU
HEOPraHUYECKUX COCIUHEHU.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzydyaemole
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CocraBiath HOpMYITbI OKCHIOB, KUCTIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

10 MEKTyHApOIHOW HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMHYSCKUX CBOHCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocCTaBIISITh MOJIEKYJIIPHBIE YPAaBHEHUS
peaKUMM, WUTIOCTPUPYIOLINX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTy4YECHHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOANTH BHIYKCICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIHil.
[InaHnnpoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, IIPOBOIUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEpUMEHTA MPHU MPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBI UHANKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJUIAMU, PEAKIUIA HEUTpATIU3alUH.
BzaumopericTBre pactBopa CEpHOU
KHUCIIOTHI ¢ okcuaom menu (II).
[TonyueHrie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JIHOrO METAJIIa IPYTUM
W3 pacTBOpa COJIH.

IIpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3aaa4 no teMe «BaxHeimme knaccel
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUu:
KOJINYECTBa BEIIECTBA, 00bEMA, MaCChI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB Win
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBath npaBuiIaM 0€30MMacHOM
paboThl B 1abopaTopuu

IPU UCTIOJIB30BaHUN XUMUYECKON
MIOCY/IbI U 00OPYTOBAHMUSI.
BricTpanBath pa3BEpHYTHIC TUCHMCHHBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN NOHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMmuieckux iemeHToB Jl. U. MenneseeBa. CTpoenne

aTOoMOB. XuMMHYecKas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE P€aKIuH

3.1 | Ilepnoanueckuii
3aKOH U
[lepnonnyeckas
cucTema
XUMHYECKHX
2JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU KIacCUPUKALINU
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
METAaJIJIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMa XUMHUYECKUX IJIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
sanemeHToB [[.1. Menneneena. [leproabl
v rpynibl. PU3NYECKU CMBICTT
MOPSAKOBOI0 HOMEpa, HOMEPOB MEPUOIa
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX
20 XMMUYECKUX DJIEMEHTOB
ITepunoauueckoi CUCTEMBI

J.N. Menneneesa. XapakrepucTuka
XUMHUYECKOTO JJIEMEHTA

I10 €10 I0J0XKeHUIo B [leprnonnyeckoi
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panyca

PackpeiBaTh CMBICT IEPUOANYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOTHUITBI
«llepuonueckas cucremMa XUMUYECKUX
anemeHnToB [[.1. MenneneeBay.
MogennpoBaTh CTPOCHUE aTOMa,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPU TIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaduueckux Gopmyi.

[losicHATh pU3NYECKUA CMBICI
IIOPSIAKOBOI'O HOMEpPa, HOMEPOB IIEpUOA
U TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMHYECKUE SJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpaeneena.

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
NOATPYII C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[leproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKHU U
npaktuku. .M. MenzaeneeB — y4yéHbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmopenicTBre ruIpoOKCcUAa [IUHKA

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomiieHHE ¢ 00pa3iaMyu METaIoB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OpMaLMIO U3 yueOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie HTepHeTa

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

Xumudeckas cBsa3b. KoBajgeHnTHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MoHHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTEIBHO-
BOCCTaHOBUTEIbHBIC peakiuu. [Iporieccol

PackpbIBaTh CMBIC H3y4aEeMbIX ITOHATHH.
OnpenensaTe BUA XUMUUYECKOHN CBSI3H

B COCJIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJI

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCJIEHUSI 1 BOCCTAHOBJICHHUS.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
T'UAPOKCU/IA IIMHKA C PACTBOPAMH KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAMHEHNUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WILTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs (hOpMyJT BEIIECTB,
3JICKTPOHHOTO OajaHca peakiiuil.
Ornpenensitb CTENEHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COCJMHECHMH 110 CTEIICHU OKUCICHUS
aTOMOB XMMHUYECKHUX DJICMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBHUTEIL. PaccTaBIsAThL
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBLHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
Oajanca.

HaOmronaTh XMMHYECKHE OIBITHI

10 TJIaHy, aHAJM3UPOBATh U JIeaTh
BBIBOJIBI.

Ucnons3oBate UKT niist co3ganus
MOJIEIIEH, TOATOTOBKHU MPE3CHTALINH,
JIOKJIAJIOB IO TEME.

BricTpanBath pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
VMCTOYHHMKOB, B TOM 4ncie MHTepHeTa

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO HACOB 68
[10 ITPOIT'PAMME
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9 KJIACC

Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3zieNoB U TEM Conepxanue o0yueHus
/o 4acoB 0OyJarommxcs
y4eOHOTO0 MpeMeTa
Pazgen 1. BemecTBO 1 XUMHYECKHE PeaKIIUN

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

5

[lepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKUX JJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIUS U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B Ilepronyeckoii cucTeMe U CTpOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBSI3U. THUIBI KPUCTAITIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PEIIETKY U BUIA XUMUYECKOM CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTAHUYECKUX
COCJIMHEHMI, TEHETUYECKasl CBS3b
HEOPraHUYECKUX BEUIECTB.

XapaKTepI/ISOBaTL XUMHUYCCKHUC 3JICMCHTEI
IICPBLIX TpéX IICPHUOIO0B, KAJIUA U KaJIbIIUA

10 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneesna.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceIBaTh 00IIME XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPAKIATh CBOWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUECKUX
pEaKIUH.

OnpenensiTe BUI XUMUYECKOUN CBA3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BEIIECTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPAaBOYHBIX MAaT€pUaIIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHHE C MOJICIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (Tpadura u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

WCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
arnmapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JIMYHbIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIINX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTENEHEN OKUCIEHUS
XUMHYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMHUYECKOUN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN PEaKIUU U MOJI0KEHUE
XUMHUYECKOTO PaBHOBECHSI.
OKuCINTETLHO-BOCCTAHOBUTEIBHBIC

PackpbIBaTh CMBIC U3y4ae€MbIX MOHATHN
Y IPUMEHSTh 3TH MOHITHUS MIPU OIUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILLCHUN.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 PA3IUYHBIM IPU3HAKAM.

VY craHaBiIuBaTh 3aBUCUMOCThH CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3INYHbIX
(hakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBpaIeHUN
B PA3JIMYHBIX YCIOBUSAX.

Onpenensite OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBisaTh 2JIEKTPOHHBIN OanaHC
peaKkIuu.

[Tpon3BOANTE BBIYUCICHUS

10 XUMHYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WJIK TPYIIIeE.

BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE
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peaKIuu, JIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLMI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (aKTOPOB.

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
pPEareHTOB WJIU MPOIYKTOB MO
YpPaBHEHUSIM XUMHYECKUX PEAKIINI

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAS
JCCOLAALIHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEDJIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHnu3M JUCCOLMAIIIH BEIIESCTB

C Pa3TMYHBIMH BUJIAMH XUMHAYECKOU
cBs3u. Crenenp aucconuanuu. CUibHbIe
U c1a0bIe DJIEKTPOTUTHI.

Peakuuu nonnoro oomena. Y cioBus

PackpeiBaTh CMBICT U3ydaeMbIX IIOHATHUH,
a TAKKE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON JTUCCOLUALIAH.
OOBSICHATH IPUYMHBI
BJIEKTPOIIPOBOIHOCTU BOJHBIX pAaCTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BJIEKTPOJIUTHI.

CocTaBITh ypaBHEHUS TUCCOLIUALINHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBoCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIINY KUCIIOT, IIeJI0YeH

1 coJiell (BO3MOKHO MCIOJb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIJICICHUE T'a3a,
00pa3oBaHUE BO/IBI).

Pacnio3naBanue HEOPraHMYECKHUX
BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpaxmuueckas paboma:

KHCJIOT, IIEI0YEH U COJIEH, MOJIHbBIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMHUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOATBEPKIATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHYECKUX PEAKIUN.
PemaTe skCrieprMEHTAIbHBIC 3a]1a41

10 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUH NPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000opy10BaHUS.

ITpoBOAUTH BHIUUCIICHUS IO XUMUYECKUM
YpaBHEHHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WJIK TpyIIIE.

BeicTpauBaThk pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIMIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB UH(POPMAIIH, B TOM YUCIIE
NuTepnera

Uroro no pazneny

17

Pa3znea 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1 | OOmmasn 4
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIIA-rpynist.
I"anmorensl

OO0m1as xapakTepuCTUKa rajJoreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkre CBOMCTBa
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE C METaJIJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme Xa0puabpl 1 UX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaroue Gu3n4ecKue u
XHMHUYECKHE CBONCTBA rAJIOTEHOB U UX
coeMHEHUM (BO3MOXKHO UCITOIhb30BaHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAIIJIOB M UX
COCJIMHEHUI B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[lepuonnyueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIYYCHUS], TIPUMECHEHHE U 3HAUCHHE

B IIPUPOJIE 1 KU3HU YETIOBEKA.
Onpenensars XJIOPUA-UOHBI B PACTBOPE.
[1manupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeNaTh BBIBOJIBI 110 pe3yiIbTaTam
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUI0B
(ra;moreHu10B).

JlabopamopHhuwiii onvim:

N3ydenue CBOMCTB COMTHOM KUCIIOTBHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUI-UOHBI.

lIpaxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJINH U3 PEareHTOB JIaH B U30BITKE

AKCIIEPUMEHTA MPU MPOBEICHUU
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MMacHON
paboThI B J1abOpaToOpHuu

MIPY UCTIOTH30BAHUN XHMHYIECKOM
MOCY/IbI U 000PYI0BaHUS.

BricTpanBaTh pa3BépHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OMIOPOM

Ha uHGOPMAIUIO U3 YUeOHHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIO0JIb30BaTh U3yUYECHHBIN ITOHSATUHHBIN
amnmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIA-rpynmnsr. Cepa
U €€ COeIUHEHUS

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
OKHUCJICHHS.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOIa U CEPHI.
AJJIOTpOITHBIE MOIU(UKAITUN KUCIIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcupl cepbl Kak MpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u
XUMHUYECKHEe CBOMCTRA (00IIHE KaK

OOBsICHATH O0IITME 3aKOHOMEPHOCTHU

B UI3MEHEHHUU CBONCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEUHEHUN C yYETOM
CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BENIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBOAOPO/Ia, OKCUIOB CEPbI, CEPHOI
KHCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYyYEHHUS], IPUMEHEHUE U 3HAYCHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HaMU4YUE CyIb(paT-nHOHOB
B pacTBOpE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX
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MPEJCTABUTEINS Klacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuHu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHOM KUCTIOTBHI.
[Tpumenenue. Conu cepHOM KHCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ CoOeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>Karollel Cpeibl COETUHEHUSIMH
cephl (KUCIOTHBIE 0K/, 3arpsI3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3liaMu cepbl U e€
COeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca o0yrivBaHus
caxapa noJi IeliCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
paz0aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cylb(aT-uoH U HAOII0ICHUE MpU3HaKa
€€ NMPOTEKaHUS

po0JieM, CBSI3aHHBIX C epepadoTKON
COCIMHEHUH CEPBI.

[1nanupoBaTh U OCYIIECTBIISITH

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI 110 Pe3yJIbTaTaM
AKCTIIEPUMEHTA.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUS.

[Tpou3BOAUTE BBIYUCIICHUS

110 XUMHYECKHUM YPaBHECHUSIM.
Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITeprognueckyro CUCTEMY XUMHUUYECKHUX
sanemenToB /. 1. MeHnneneeBa, Tadmauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIIEKTPOXUMHUYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpU BBINMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIECCEe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEpKaHUs, CIIPABOYHBIE
Marepualibl, pecypcel IHTEpHETA
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2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUYECKHE
CBOMCTBA, TIOJyICHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHUSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
bu3nYecKrue U XUMUICCKHUE CBOMCTBA
(o0mIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcrnonp30BaHre HUTPATOB M COJICH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHuii. XUMUYECKOE 3arpsi3HeHUE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMHA
a30Ta (KUCJIOTHBIC TOXK/IU, 3arpsiI3HEHNE
BO3/TyXa, TOYBBI U BOAOEMOB).
docdop, anmnorpomnHbie MoaUPUKAIIAN
docdopa, hu3nIecKre 1 XUMUICCKHE
coiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBsACHITH 00ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammmaka, coJyieit aMMOHUS, a30THON
KHCJIOTHI, HUTPAToB, okcuna docdopa (V)
u hochopHoit KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAYCHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PACTBODE.

OOBSICHATB CYIITHOCTh IKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coelMHeHui a3ota u ochopa

B OKPYKAIOIIIEH CpeJIE.

[ImaHupOBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiiam 0e30MacHOM
paboTHI B 1abopaTopuu
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ PU3HUECKUMU
cBoiicTBamMHu a3ota, Gochopa

U UX COCAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3znakomiieHHe ¢ o0pa3iiaMu a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuyenue, cobnpanue, pacro3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAaKA.
B3anmopericTBue KOHUEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEIBIO (BO3ZMOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pocdar-noH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: TTonydyenre aMmMuaKa, U3ydeHue
€ro CBOWCTB.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIU

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.
[Ipou3BOANTH BBIYUCIECHUS

10 XMMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BBIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAaHUI U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN PSJT
HaNpPsHKEHUH METAIIIIOB)
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2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
I[VA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, alsioTponHble MOAUPUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
(u3NUecKre 1 XUMUYECKHE CBOMCTBA.
Ancopbrmus. KpyroBopot yriieposaa

B IIPUPO/IE.

Oxkcupel yriieposa, ux Guzndeckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), rumotesa riro0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUYECKUE CBONCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbI. Mcnonbp3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IUCTBE.
ITepBoHavaIbHBIE TOHSATHUS

00 OpraHMYeCcKUX BEIIEeCTBaX Kak

0 COEIMHEHMSIX yriiepojia (MeTaH, 3TaH,

OOBsACHITH 00ITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUMN C Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepuszoBaTh (PU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUIN
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CrocoObl UX MOJIyYEHUS, MPUMEHEHHUE U
3HAYEHHE B MPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CJICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKHCIIOTO T'a3a B OKPYKarollIel cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUILIEPHH,
YKCYCHAs KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCIMHEHUH yriaepoaa u
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOOPOIOB
(yromb, MpUpPOAHBIN ra3, HeTh),
MPOJYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KUpax, OeJIKax, yrieBoaax —
Y UX POJIH B )KU3HU YEIIOBEKA.
MatepuanabHO€ €TUHCTBO OPIraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJIYYEHHUE U
npuMmenenne. CoeTMHEHUST KPEMHHUS

B ripupojie. OO01re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
BaxxHeimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Mogenu KpucTauIM4eCKUX pemeEToK

OpPTraHUYECKUX BEIIIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTIE€BOJOB B (DYHKITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIh

B OBITY ¥ TIPOMBIIIIIICHHOCTH.

[IpoBOIUTH BBEIYHUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIIUH.

[ImarupOoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUN
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPY UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYI0BAHUS.

Hcronp30BaTh PH BHITOTHEHUH
yueOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,
CIIPaBOYHBIC MATEPHUAIIBI
(ITeproguvecKyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
coJiel B BOJIE, DJICKTPOXUMUYECKHUM PSiT
HaIpsHKEHUH METAIIJIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
MPOTUBOTA3A.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: CuIHKaTHAS
IPOMBIIIIEHHOCTH ).

Mopenu MoJieKyI OpraHUYeCKUX
BELLECTB.

JlabopamopHhuwiti onvim:

[Tony4yenue, cobupanue, pacro3HaBaHUE
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
[IpoBeaeHNe KaYECTBEHHBIX PEAKIINA

Ha KapOOHAT U CUJIUKAT-UOHBI U
M3YYCHHUE MMPU3HAKOB MX TPOTEKAHMSI.
Ipaxmuueckue pabomol:

Ne 4. Tlonyuenue yriekucioro rasa,
W3yUYE€HUE €r0 CBOWCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3anay no teme «BaxkHeilme HeMeTaIbl
U X COCTUHEHUS

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Hroro no paszneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUUYECKHUX JIEMEHTOB

J.1. MenaeneeBa v CTpOCHUS aTOMOB.
Crpoenune metamioB. Mertainueckas
CBSI3b M METAJIMYECKas
KpUCTAJUIMYECKAs PELIETKA.
DIIEKTPOXUMHYECKUN PsIJT HANIPSIKEHUI
MeTaIOB. DU3UYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
noxyyeHus metaioB. [loHsTue

0 KOPpO3UH METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CmnaBsl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3iibl METAJJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIB30BaHUE
BUJICOMATEPUAJIOB).

JlabopamopHvie onvimol:
O3HakomiIeHHE ¢ 00pa3liaMyu METaIOB U
CIUTABOB, NX (PU3HMUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y TIPUMECHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB 3JIEMECHTOB-
METAJIJIOB M KX COSAMHEHUM C yIETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh 00IITHE CTIOCOObI
MOJTYICHHS] METAJIIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAJIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1abopaTopuu npu
UCITOJIb30BaHUN XUMUYCECKOU TTOCYIBI U
000py1OBaHUSI.

[Tpon3BOANTE BBIUNCICHUS

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IIPUMECH.

VYuacTBOBaTh B COBMECTHOM paboTe

B TIape WU TPyIIIE.

Hcronp30BaTh Y BBITTOJTHCHAH
y4eOHBIX 3aJIaHUM TEKCTHl yUeOHHKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIC, DJIEKTPOXUMUUCCKUIN PsiT
HaIpPsHKCHUH METaJIOB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[[lenouHbIE METAJIIBI: TIOJIOKEHUE

B [Ieprnoanyeckoil cucteMe XuMHUYECKUX
snemeHToB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kayus). OKCHIbl
Y TUJPOKCHUJIBI HATPUS U KaJTHSL.
[IprmMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyHO3eMENbHBIC METAIBI MATHUN U
KaJblMK: noJyiokenue B [lepuoanueckon
CHCTEME XUMHYECKHUX DJIEMEHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus 1
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCH/I, TUIAPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
yCTpaHEHUS.

AJTIOMUHUIN: TTOJI0KEHUE

B [leproanyeckoi cucteMe XMuMHIECKUX

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCIMHEHHI B IPyIIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
METaJJIOB U UX COEAUHEHUH (OKCHUIOB,
THUIAPOKCHUIOB, COJICH), CITOCOOBI UX
NOJIyYeHUs], IPUMEHEHHNE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
YcraHnaBnuBaTh NPUUUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILECTBA — CBOWCTBA — NPHUMEHEHHE —
Ha IPUMEpax U3y4yaeMbIX BEUIECTB.
Pacno3HaBaTh C MOMOIIBIO KAUECTBEHHBIX
peaKlMii HOHbI METAJJIOB: MarHus,
KaJIbIHs, aTIOMUHUS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

Jloka3biBaTh aMQOTEPHBIN XapakTep
OKCHJIOB U TUAPOKCHJIOB ATFOMUHUS U
[IUHKA.
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anemenToB .M. MeHneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKHUE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
Keneso: nonoxenue B [leprnonnueckoit
CHUCTEME XHUMHUYECKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu kenesa (1) u sxenesa
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIUS ¥ KalbLKsl (BO3MOYKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPO/Ie
(BO3MOXXHO HCITOJIb30BAHHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimoi.:

IIpoBeneHne KauyeCTBEHHBIX peaKIui
Ha UOHBI (MarHus, KaJIbIKs, aTFOMUHUSI,

[InanupoBaTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHON
paboThI B labopaTtopuu

IIPY UCIIOJI30BAaHUN XUMHYECKOU
NoCyibl U 000PYyIOBaHUS.

IIpou3BOAUTE BBIUKCICHUS

10 XUMUYECKUM YPABHEHHSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
ammapar Kypca XuMuHu
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1uHKa, sxenesa (II) u xenesa (111), meau
(11), omrcanne MPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne ampoTepHBIX CBOMCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
IIMHKA.

lpaxmuuecxue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTpaHCHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3aj7a4 1o TeMe «Bakuenmme MeTajuisl U
X COCIUHCHUS.

Buviyucnenus:

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JI1aH B U30BITKE
WUJIN COJICPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Uroro no pazneny

20

Pa3n

e 4. XuMus U OKpYy:Kaouias cpeaa

4.1

XUMUSA 1
OKpyXkarouas cpena

3

BemecrBa 1 Marepuassl B IOBCEIHEBHOU
YKA3HHU 4eioBeKka. bezonacHoe
VICIIOJIB30BAHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSAX.
XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOLIEH
cpelbl (mpeenbHas A0ycTUMas

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOIeH, OCHOBHBIE BEIIECTBA U
MaTepualbl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBICHATD yCIOBUS O€30I1aCHOTO
UCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

N3yuenue oOpa3iioB MmaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, TOJIUMEPHbIC
MaTepuarbl)

peakuuii B ObITY.

AHaTM3UpPOBATh U KPUTHUECKH
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
ITPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCIIOPTa U JIp. HA COCTOSTHUE
OKPYXaroUen CpeIbl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIb

IIPY XUMHUYECKUAX 0XKOTaX U OTPABIICHUSX.
[IpuaUMAaTh ygacTue B 00CYKIECHUU
po0IeM XUMHUYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BEICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeajiaraTh BO3MOXKHbBIC ITYyTH €€
perieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBIIEE YNCJIO YACOB 68
I1O ITPOT'PAMME
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