


HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWUMHUM Ha YPOBHE OCHOBHOIro 00IIero o0Opa3oBaHUs
COCTaBJicHA HA OCHOBE TpeOOBaHWA K pe3yJbTaraM OCBOCHUS OCHOBHOM
00pa3oBaTenbHOi MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeacpalbHONH padoueii MporpaMMbl
BOCITUTAHUS U ¢ YUYETOM KOHIICMIIMK MPENOaBaHusl Y4eOHOTO mpeaMeTa « XUMHUS
B 00pazoBaTeNibHbIX Opranu3anusx Poccuiickoit deneparm.

[Iporpamma mo XuMHM AAET MPEACTABJICHHE O LEsAX, OOWIEH CTpaTeruu
0o0y4YeHusi, BOCHUTAHHUS W Pa3BUTHS OOYYAKOIIKUXCS CPEACTBAMHU y4eOHOTrO
npeaMeTa, YCTAHABJIMBACT 00s13aTenbHOE IPEIMETHOE COJIEPKaHUE,
NPEeIyCMAaTPUBAET PACHPEACICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHUE TIO
pazaenaMm M TeMaM MpOorpaMMbl N0 XMMHH, OINPEACTSET KOJUYECTBEHHBIE W
KQUYE€CTBCHHBIE XapAKTEPUCTUKU COJIEPKaHUs, PEKOMEHY EMYIO
MOCJICIOBATEILHOCT ~ M3YUYCHHS] XHMHM C  YYETOM  MEXKMNPEAMETHBIX W
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKM  y4eOHOrO  MPOLECCA, BO3PACTHBIX
0COOEHHOCTEW  OOydYarouuxcsi, ONPEACsIeT BO3MOXKHOCTA MPEAMETA  JUIs
peanuzanuu TpeOOBaHWI K pe3ysbTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTesibHOMN
NporpaMmbl Ha YPOBHE OCHOBHOIO OOLIEr0 0Opa3oBaHUs, a TaKXKE TPEOOBaHUM K
pe3yapTaTam 0O0y4YEHHs XMMHUHW HA YPOBHE LEJCH U3yUYEHUs MPEAMETA U OCHOBHBIX
BHUJIOB y4Y€OHO-TO3HABATEIBHOW ACATENLHOCTA OOY4YarOIIErocss MO OCBOCHHUIO
y4eOHOTO COACPKAHUSI.

3HaHWE XUMHWHM CJOY>KUT OCHOBOU Juis (POPMHUPOBAHWS MUPOBO33PECHUS
00y4arolerocs, €ro MpeACTaBICHUI O MATepPUATbHOM €IWHCTBE MHPA, BAKHYIO
pPOJb WrparoT (HOPMHUPYEMBIE XUMHUEH MPENCTABICHUS O B3aUMOIPEBPAILICHUAX
SHEPruM W 00 HBOJIIOLMM BELMIECTB B MPHPOJEC, O MYTAX PELICHUS TIIOOATBHBIX
npoOJIeM YCTOWYMBOIO PA3BUTHSl YEJIOBEUECTBA - CHIPHEBOM, HHEPreTUUYECKOI,
NUIICBON U 3KOJOTUYECKON OE30MACHOCTH, MPOOIJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XuMuu:

CHOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH Il CaMOpPa3BUTHS U
(hOpMHUPOBaHUS KYJbTYPbI INYHOCTH, €€ 001IeH U (PYyHKIIMOHATILHON IPaMOTHOCTH,

BHOCUT BKJIaJL B ()OPMHPOBAHUE MBIIIJIEHUS W TBOPYECKUX CHOCOOHOCTEH
o0ydaromuxcs, HABBIKOB WX  CAMOCTOATENBHOH  Y4eOHOH  NEATENBHOCTH,
AOKCHEPUMEHTAJIBHBIX M HMCCICIOBATENbCKUX YMEHHMH, HEOOXOIUMBIX Kak B
NOBCEJHEBHOM JKU3HM, TAK U B TPO(ECCUOHATIbHON ACATEIbHOCTH,

3HAKOMHT CO CHEHM(PUKON HAyYHOTO MBILIUICHUS, 3aKIaJbIBAET OCHOBBI
LEIOCTHOTO B3MJISI1A HA €AUHCTBO MPUPOABI U YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00YYarOIIUXCS,

CoCOOCTBYET (POPMUPOBAHKIO ICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO - -









BenlecTB. [IoHATHE O MeTOoAax MO3HAHUS B XUMHUM. UMCThIE BEIIECTBA U CMECH.
CnocoObl pa3aeieHus CMECEH.

ATOMBI W MOJEKYJIbl. XUMHUYECKUE DJEMEHThl. CHUMBOJBI XUMHUYECKUX
3EMEHTOB. [IpOCTBIE M CTTOKHBIE BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSTHCTBA COCTaBa BelICCTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCHTEIbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10J1s1 XUMHUYECKOTO JIEMEHTA B COSAMHECHHUN.

KomuuectBo BemectBa. Mosib. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCIa CTPYKTYPHBIX €IWHHMI[ BellecTBa. Pacuétel mo ¢opmynam
XUMUUYECKUX COCTMHEHUI.

DU3MUECKUE U XUMHUUYECKUE SIBJICHUS. XUMUUECKas PEaKIUs U €€ MPU3HAKH.
3aKOH COXPAaHEHWsS MAacCChl BELIECTB. XUMHUYeCKHe ypaBHeHMs. Kiaccuukanms
XUMUYECKHUX PEAKIMIA (COCTUHEHMS, PA3TIOKEHUS, 3AMELICHUS, OOMEHA).

Xumuueckuii IKcnepumMeHm:

3HAKOMCTBO C XMMHYECKOU MOCYAOH, MpaBuiiaMi paboThl B J1aDOpaTOpuu U
npruéMaMu OOpaleHust ¢ JJadOPaTOPHBIM OOOPYIOBAHUEM, U3YUYCHHUE U OMHCAHUE
(U3AYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKWMX BEIIECTB, HAOJIOACHUE
(dusznuecknx (MJABJCHUE BOCKA, TasHUE JibJa, PACTUPAHUE caxapa B CTYIKE,
KUMIEHUE U KOHJCHCAIUS BOJbI) U XMMUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEIHON MPOBOJIOKH, B3aUMOJACHCTBUE MENIA C KUCIOTOM) SBJICHUA, HAOIIOIECHUE U
OMHCAHWE MPU3HAKOB MPOTCKAHHMS XMUMHUYECKHX Peakuuil (pa3sioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, Pa3ioKeHHE TMAPOKCUAA
meau (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE Xkee3a ¢ pacTBopoM cos meau (11),
W3YYCHHE CIMOCOOOB pa3feNicHUs: CMECEH: ¢ MOMOINBID MAarHuTa, (puiabTpPOBaHUE,
BBIMAPUBAHUE, TUCTUIUISALMS, XpoMaTorpadus, TPOBEACHUE OUYUCTKM MOBAPEHHOM
coiu, HAOMOAEHWE W ONMCAHWE  PE3YJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJECICH MOJEKYII
(IIApOCTEP>KHEBBIX ).

BaxHeiimne npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3myx - cmech razoB. CocraB BO3ayxa. Kucmopomx - 3JIEMEHT M MPOCTOE
BEIIECTBO. HaxoskneHue kuciopoga B NpUPOAC, (PU3HYECKME M XUMHYECKHE
cBoiictBa (peakummu ropeHus). Oxcuawl. [lpumenenune kucmopoaa. CrnocoObl
NOJIyYECHUsT KHUCJIOpoAa B Ja00paropum W MPOMBINUIEHHOCTH. KpyroBopot
KHcnopoa B mpupoe. O30H - aJIOTPONHAS MOAU(PHUKALMS KUCIOPOa.

TennoBoit 3pPekT XUMUYECKOH peakiuu, TEPMOXMMHUUYECKUE YPABHEHUS,
3K30- W JHAOTEPMHUYECKME PEAKUMHU. TOMIMBO. Yrojib W METaH. 3arpsa3HEHHE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3(PeKTa, pa3pymieHue 030HOBOTO CJI0SI.

Bonopon - a3nemMeHT u npocToe BemecTBo. HaxoxaeHne Bonopoaa B Mpupoae,
¢usnyeckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CHOCOObI MOJIyuEHHUS.



Kucnorsl u conu.

MomnspHblii 00bEM Ta30B. Pacy&Thl M0 XUMUYECKUM YPABHEHUSIM.

dusznyeckue CBOWCTBA BOAbl. Boma kak pactBoputenb.  PacTBOpHL
HacrbllieHHBIE W HEHACBHIMICHHBIE PACTBOPHL. PacTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBas 107151 BEIIECTBA B PACTBOPE. XUMHUUYECKUE CBOMCTBA BOJIbI. OCHOBAHMS.
Poste pacTBOPOB B PUPOJIC M B KU3HU YEIOBEKA. KpyroBopoT BOABI B MPHUPOJIE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUUCTKA NPUPOIHBIX BOJI.

Knaccudukanus neopranmyeckux coeauHenuit. Okcuabl. Knaccudukarus
OKCHJIOB.  coJyicoOpa3ytomue (OCHOBHBIEC, KUCIIOTHBIE, aM (POTEPHBIC) U
HeconeoOpasywomme. Homenknarypa OKCHIoB. DU3NYECKHE W XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHne OKCUI0B.

OcHoBanns. Knaccudukanust OCHOBaHUIA: ENOUM U HEPACTBOPUMBIC
OCHOBaHusA. HomeHknarypa OCHOBaHWNA. DU3NYECKUE U XUMHUUYECKUE CBOMCTBA
ocHOBaHwMii. [TonyueHne OCHOBaHUA.

Kucnorel. Knaccudukanust kucnor. HomeHknatypa kuciaoT. Ouzndeckue u
XAMHUYECKUE CBOMCTBA KHUCaoT. Psan akrtuBHoctu MmetayuioB H. H. bekerosa.
[Tomy4yeHue KUCIOT.

Comu. Homenknarypa coneil. OU3NYECKUE U XMMUYECKHE CBOMCTBA COJICH.
[TonmyueHnue coiei.

I'eneTrueckas CBSI3b MEKAY KJIACCAMU HEOPTraHUYECKUX COCTMHCHHM.

Xumuueckuii JKCnepumenm:

KAUECTBEHHOE ONMPEIECICHUE COAEPIKAHMS KUCIOPOa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, pacno3HaBaHUE W M3YUYEHUE CBOMCTB KHUCIOPOAA, HAOIIOACHHE
B3aMMOJICHCTBUSL BEHIECTB C KUCIOPOJOM W YCJIOBUS BO3HUKHOBEHUS U
NPEKPALCHUsT TOPEeHHs (Iokapa), O3HAKOMIJICHHE ¢ oOpasuamMu OKCUAOB W
OMHCAHWUE MX CBOKMCTB, MONY4YCHHE, COOMpAHHWE, PACMO3HABAHUE M HW3YUYCHHE
CBOKMCTB BOJOpOJa (ropeHue), B3auMojcicTBue Boaoponaa ¢ okcuaoMm meau (1)
(BO3MOKHO MCMOJIb30BAHUE BUJCOMATEPUAIOB), HAOMIOACHUE 00pa3loB BEIIECCTB
KOJIMYECTBOM | MOJIb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C
Pa3NUYHONM  PACTBOPUMOCTBIO, TNPUTOTOBJIEHHE PACTBOPOB C  ONPENEIEHHOM
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, B3AUMOJECNCTBUE BOABI C META/UIAMU
(HaTpueM W KajubluueM) (BO3MOXKHO  HWCIOJIb30BAHUE  BUCOMATEPUAJIOB),
UCCIICIOBAaHUE OOpa3LOB HEOPraHMYECKWX BELIECTB PA3JIMYHBIX  KIIACCOB,
HaOJIIOICHUE M3MEHEHUSI OKPACKH MHAMKATOPOB B PacTBOPAX KHUCJOT W IIEIOYEH,
u3yueHue B3aumojehcTBus okcuaa meau (II) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KUCJIOT C METAUIAMU, PEAKIUi HEUTpaau3anuu, MOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHMi, BBITECHEHUE OJHOIO METAUIA APYIMM M3 PacTBOpa COJM, PELICHUE
DKCIMEPUMCHTAIBHBIX 3a/ad4 Mo TeMe «BaxkHehmme KIIacChl HEOPraHMYECKUX
COCIMHEHUIY.



Hepunoanyecknii 3axkoH u Ilepuoanueckass cucreMa XHMHYECKHX
yiemeHToB /. WU. Mengeneea. CrpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCIUTE/BLHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKM KIaCCU(UKAIMK XUMHYECKHX 3JIEMEHTOB. [loHsTHE O
rpynnax CXOAHBIX 3JIEMEHTOB (IIEIOYHBIE M IIEIOYHO3EMENbHBIE METAILIbI,
TJTIOTEHbI, UHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUJPOKCHUIBL.

ITeproanueckuii 3akoH. [leproanueckas cucTeMa XUMHUYECKHAX DIIEMEHTOB /.
H. Menneneesa. Koporkoneproanas u JuIMHHONIEpruoaHas popMebl [leproanyeckoit
CUCTEMBl XUMUUYeCKHX dieMeHToB /[[. WM. Menneneesa. Ileproasl U rpymmsl.
OU3NYECKUI CMBICI MOPAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTrOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ O0OJIOYEK  aroMOB  mMepBbIX 20  XUMHYECKMX  DJIEMEHTOB
Ileprommueckoir cucremsl [[. M. Menaeneesa. XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA MO €ro nmonokeHuro B [lepuoanueckoii cucreme . . Menaeneea.

3aKOHOMEPHOCTH H3MEHEHUS pPaguyca aTOMOB XUMHUYECKHX DSJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOKCTB IO TPYNIaM U NEPUOIAM.

3nauenue [lepuoamyeckoro 3axkoHa u [1epuoanyecKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. [[. M. Mennenees - y4€HbIl U
IPKIAHUH.

Xumuueckass CBs3b. KoBajeHTHas (MONspHAsT W HEMOJSPHAs) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX HIIEMEHTOB. MOHHAs CBA3b.

Crenenp  okucneHus.  OKMCIUTENBHO--BOCCTAHOBUTENIBHBIE — PEAKLUU.
[Tpoueccel OKACTEHUS U BOCCTAHOBIICHHS. OKUCIUTENNA U BOCCTAHOBUTEIM.

Xumuueckuii Ikcnepumenm:

u3ydyeHne OoOpasloB BEHICCTB METAUIOB M HEMETAIOB, B3aWMOJACHCTBUE
TMAPOKCUIA LIMHKA C PACTBOPAMM KHUCJIOT M LICJIIOYEH, NMPOBEACHHUE OIIBITOB,
WJUTKOCTPUPYIOIIUX ~ TPUMEPBl  OKHACITUTENBHO-BOCCTAHOBUTEIBHBIX — PEaKLMA
(rOpEHUE, pEaKUU PA3IIOKEHUSI, COCTUHEHUS ).

Mexcnpeomemnuwie céasu

Peanmu3anuss MEXNPEAMETHBIX CBA3CH NpPU M3YYEHUM XMMHHM B 8§ Kjacce
OCYILECTBIISIETCS 4YEPE3 HMCHOJB30BAHME KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAK U NOHATHUH, SBISIOIIMXCA CUCTEMHBIMH JUISL OTACIIBHBIX MTPEAMETOB
€CTECTBEHHO--HAYYHOI0 LIMKJIA.

OOwmme eCTeCTBEHHO-HAYYHBIE MOHATHS: HAy4HbIH (PAKT, TMIIOTE3a, TEOPHUS,
3aKOH, AaHAM3, CHHTE3, KIaccu(uKalms, TEPUOJNYHOCTh, HAOIIOJIEHUE,
DKCIIEPUMEHT, MOJAETUPOBAHUE, U3MEPEHUE, MOEID, IBJICHHUE.

du3nKa: Marepusi, aroM, D3SJIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUZ,
MU30TOIBI, PaJIMOAKTUBHOCTH, MOJIEKYJIA, EKTPUYECKUN 3apsl, BELIECTBO, TEJIO,



00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, (PU3NUECCKUE BETUYHMHBI, CIAHULIBI
MU3MEPEHHUS], KOCMOC, TUTAHETHI, 3BE3 /b1, COMHIE.

buonorus: gporocuntes, apixanue, ornocdepa.

I'eorpadms:  armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TTOPOJIbI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUJIACC

BemecTBo 1 XuUMHYECKasi peakuus

ITeproanueckuii 3akoH. [leproanyeckas cucTeMa XUMHYECKUX dJIEMEHTOB /1.
H. MengeneeBa. CTpoeHHe aroMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMUYECKAX DJJIEMEHTOB TNEPBBIX TPEX MNEPUOAOB, Kauus, KalblUsd W HX
COCIMHEHUIA B COOTBETCTBHM C TIOJIOKEHUEM DSIIEMEHTOB B [lepmoanueckoi
CUCTEME U CTPOECHUEM MX AaTOMOB.

CrpoeHne BelecTBA: BUABI XMMUYECKOW CBS3M. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAJUIMYECKOW PEIUETKHA W
BUJA XUMHUYECKOM CBI3H.

Knaccuukanms 1 HOMEHKIATypa HEOPraHWYECKUX BELICCTB. XHUMHUUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIUMXCS K PAa3JIAYHbIM KJIaccaM HEOPraHuYEeCKUX
COCIMHEHUMN, TCHETUUECKAS CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccupukanms XuMU4ecKNX peakuii 1o pa3InyHbIM MPU3HAKaM (0 YHCITY
YW COCTaBY YYACTBYKOINMX B PEAKUUM BELIECTB, MO TEMIOBOMY 3((eKTy, 1o
WU3MCHECHUIO CTENEHEN OKMCICHHS XUMUYECKMX BJIEMEHTOB, MO OOPATUMOCTH, MO
YUaCTHIO KaTajlu3aropa). DK30- U SHAOTEPMHUYECKUE PEAKIUN, TEPMOXUMHAYECKUE
YPaBHEHUS.

[ToHssiTHE O CKOPOCTH XMMHYECKOH peakuuu. [loHste 00 oOpaTUMbIX U
HEOOPATUMBIX XUMHUYECKHX peakuusx. [IOHATHE O TOMOTEHHBIX UM IE€TEPOreHHBIX
peakiusax. [lonarne o karanuse. [IoHATHE O XUMHYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIOIIME HA CKOPOCTh XHMHMYECKOW PEAKUMH W TOJOKEHHE XHUMHUYECKOTO

PaBHOBECHSI.
OKHCANTENTEHO-BOCCTAHOBUTENIBHBIE — PEAaKLMK,  DJEKTPOHHBIA  OajiaHc
OKHMCIIUTENBHO-BOCCTAHOBUTENIBHON ~ pEaKIuu. CocraBiicHuE  ypaBHEHMIA

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUMl € WCIOJAB30BAHMEM  METOAA
AJIEKTPOHHOIO OanaHca.

Teopus 3JIEKTPOIIMTHYECKONA TUCCOUMALMU. DIIEKTPOJIMTHI U HESJIEKTPOJIUTHI.
Karnonsl, aHnOHBL. MeXaHW3M OUCCOLMALIMM BEIIECTB C PA3NMYHBIMU BUAAMH
XUMUYECKOH CBsA3H. CreneHp aucconranui. CABHBIE U CITA0BIE IIEKTPOJTUTHL

Peaknuu noHHOTO 0OMEHA. YCJIOBHS MPOTEKAHUSI PEaKIMii HOHHOTO OOMEHA,
MOJIHBIE W COKPAlIEHHBIE HOHHBIE YpaBHEHMs peakumid. CBOMCTBA KHUCIIOT,
OCHOBAaHUi1 M COJICH B CBETE MPEACTABIEHUI 00 3JIEKTPOTUTHUECKON AUCCOLUALIVH.
KayecTBeHHBIE peakiy Ha UOHBL. [IoHATHE O THAPOIU3E COTIEN.



Xumuueckuil JKcnepumMeHm:

O3HAKOMJICHHE C MOJIEJISIMU KPUCTALTUYECKUX PEIIETOK HEOPraHMYeCKuX
BCIIECTB - METAUVIOB M HEMETAIOB (rpadura W ajiMasza), CIOKHBIX BEIICCTB
(xJiopuJa HAaTpusl), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peaKiuu OT
BO3JCHCTBUSL  PA3IMUHBIX  (PAKTOPOB, HCCIACNOBAHUE  DJIEKTPOMPOBOJHOCTH
pacTBOPOB  BEILIECTB, Mpollecca AUCCOLMAIMM KHUCIOT, IIEAo4Yed U cofeit
(BOBMO’KHO ~ HMCMOJB30BAHUE  BUJCO  MATEPUAIOB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKAHUs  peakluii  MOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIAEICHUE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTENILHBIX — PEaKIuii
(ropeHue, peaklMy Pa3ioKEeHUs, COCTUHEHHUS), PACMO3HABAHUE HEOPraHMUECKUX
BEUICCTB C TMOMOIIBIO KAUYECTBEHHBIX  PEAaKIMid HAa HWOHBI, PEIICHUE
AKCMEPUMEHTATIBHBIX 33/1a4.

HemeTaibl U HX COeTMHEHHSI

OOmras xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKUE CBOMCTBA MPOCTHIX
BEIIECCTB - TAJIOTCHOB. XUMUYECKHUE CBOMCTBA HA MPUMEPE XJlopa (B3aMMOACHCTBUE
C MeTaJUlaMu, HEMeTaulamMu, Ienodyamu). XJjiopoBogopod. CoJisiHas KHUCIIOTa,
XUMUYECKME CBOMCTBA, TMOJiyueHWe, mpuMmeHenue. JleiictBue xyopa W
XJIOPOBOJIOPO/Ia HA OPraHU3M YejIoBeKa. BakHEH e XJI0PUIbI U UX HAXOKACHUE B
OPUPOJIE.

OOwmas xapakrepuctuka 31eMeHTOB VIA-rpynnel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUECKUE CBOMCTBA
MPOCTHIX BEUIECTB - KUCIOPOa U CEPbl. AJIJIOTPONHBIE MOAU(PUKALIMKA KUCIOPOAA U
ceppl. XUMHUUYECKUE CBOMCTBA cepbl. CepoBOJOPOJ, CTPOEHHE, (PUIMUECKUE U
XUMUYECKUE CBOMCTBA. OKCUJBI CEPbl KaK MPEJICTABUTENM KUCIOTHBIX OKCHUIOB.
Cepnas kuciiota, pU3MUECKre 1 XUMHYECKHAE CBOMCTBA (00IIME KaK MPEACTABUTEIS
KJlacca KUCJIOT W crenupuieckue). XUMUUECKUE PEaKIUK, JIe)KAllUe B OCHOBE
OPOMBILIJIEHHOTO Croco0a MOMy4YeHHUs CEPHOM KuUCIOTHL. [IpumeHeHue cepHoit
KHCTOThL. COJIM CEpHOM KHUCIIOTHI, KAUECTBEHHAS pEaKuus Ha CyJib(arT-HOH.
Haxoxxnenne cepbl M €€ coequHEHuit B mpupoje. XUMUYECKOE 3arps3HEHUE
OKpY>KaloUle Ccpefbl COCAMHEHUSIMU CEpbl (KUCIOTHBIC JOXAW, 3arpsA3HEHUE
BO3/lyXa M BOJOEMOB), CIOCOOBI €10 MPEIOTBPALLCHHUSI.

OOwmas xapakTepucTHKa IEMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKHUCICHHS. A30T, PaclpOCTPAHEHHUE B MPUPO/IE,
¢usnveckue U XUMHUYECKUE CBOMCTBA. KpyroBopoT a3oTa B mpupojae. AMMHAK, €ro
du3nUecKue U XUMUUECKUE CBOMCTBRA, MOyueHre U npumeHenue. Coii aMMOHMS,
X PU3NYECKUE U XUMUUECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHAs peakius Ha
WOHbI aMMOHHUS. A30THas KHUCJIOTa, €€ MOoJiyueHue, (PU3NYECKHEe U XUMHUUECKUE



cBOiicTBa (OOIIME Kak MPEACTaBUTENs Kiacca KUCIOT W crnenuduyeckue).
Hcnonb30BaHWE HUTPATOB M COJNEH aMMOHUSI B KAQUEeCTBE MUHEPAIBHBIX
yA00peHni. XUMHAYECKOE 3arps3HEHUE OKPY KAIOWIEH Cpeibl COCAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOKIM, 3arps3HCHHE BO3Jyxa, NOYBBL M BOAOEMOB). Docdop,
ajtoTponHbie Moaudukanmu docdopa, PunUECKHE W XUMUYECKHUE CBOWCTBA.
Oxcua pocdopa (V) u pochopnas kuciora, Gu3MUIECKUE 1 XUMUIECKUE CBOUCTRA,
nosyueHue. Mcnons3oBanue GpochaToB B KAUECTBE MUHEPATBHBIX YI0OPECHHIA.

OOwmas xapaktepuctuka 3aeMeHTOB [VA-rpynnel. OCOOCHHOCTH CTPOEHUS
aTOMOB,  XapaKTEPHbIE  CTCMNEHW  OKHUCICHUS.  YIIEPOHA,  aUIOTPOITHBIC
MOAM(UKALIMKM, PACHPOCTPAHEHUE B NPHPOAE, (UBHUECKHE W XUMHYECKHE
cBoiictBa. Ancopouusi. KpyroBopot yriepoaa B npupoae. OKCuabl yriepoaa, ux
($U3nYEeCKUE U XUMUUECKUE CBOMCTBA, IEHCTBUE HA )KUBbIC OPTraHU3MBI, MOJTyUYEHHUE
U MPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIEMBI, CBSI3aHHBIE ¢ OKCHAOM yriepoaa (1V),
TUNOTE3a TI00AJIBHOTO TMOTETUICHUST KJIMMATa, MAapHUKOBBIA 3(PQekT. YronbHas
KHCIIOTa M €€ COJIM, MX (PU3NYECKUE M XUMHUYECKUE CBOMCTBA, MOJYYCHHE W
npuMeHeHne. KauecTBeHHas peakuuss Ha KapOOHar-WOHBL — Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIMLIMHE, MPOMBILIIEHHOCTH U CETbCKOM XO3SHCTBE.

[TepBoHAUAIBHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSX
yraepoaa (MeTaH, 3TaH, 3THJIEH, alleTHJIEH, 3TAHOJI, MIMLEPUH, YKCYCHAs! KHCIIOTA).
[TpupoaHBIE WCTOYHUKK YIAEBOAOPOJAOB (yrojib, MNPUPOAHBIA Tra3, HEPTh),
OPOAYKTBEl HMX NepepaboTku (OEH3WH), UX POJb B OBITY W TPOMBILLICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BAKHBIX BEIECTBAX: KUPax, OEJNKax, yIIIEBOJAX - U UX
POMM B JKM3HHM 4YEJIOBEKa. MarepuaibHOE €OUHCTBO  OPraHMYECKUX H
HEOPraHWYECKUX COECTMHEHUI.

Kpemuuii, ero Quznueckue M XUMHUYECKHE CBOIHCTBA, MOJYYEHHUE U
npuMeHeHne. CoennHeHust KpeMHMs B ipupoae. OO0mue npeacTapieHust 00 OKCUAE
kpeMuus (IV) u kpemHueBoil kucnore. CUIMKAThI, UX UCIOJIB30BAHUE B OBITY, B
NPOMBILIIEHHOCTH. BaKHEHWIINE CTPOUTENBHBIE MATEPHAIIBL. KEPAMHKA, CTEKJIO,
LHEMEHT, O€TOH, keae300eToH. [IpoOnembl  ©€30MacHOr0  HMCMOJIb30BaAHUS
CTPOMTENIbHBIX MATEPUATIOB B MOBCEAHEBHOMN KH3HM.

Xumuuecxkuii IKCnepumMeHm:

U3ydeHue 00pasllOB HEOPraHWYECKUX BEUIECTB, CBOMCTB COJISHON KHCJIOTHI,
NPOBEJICHUE KAYECTBEHHBIX PEAKIIMIA HA XJIOPHA-MOHBI U HAOIIOICHUE MPU3HAKOB
WX MPOTEKAHUs, OMBITHI, OTpaKaolKue (UINYECKUE U XUMHUUYECKHE CBONCTBA
TATOTEHOB W WX COCOUHEHMIA (BO3MOKHO MCHOJB30BAHUE BHICOMATEPHAIIOB),
O3HAKOMJIEHUE C O00pa3lamMu XJOPUJOB (TAJIOTE€HUAOB), O3HAKOMJICHHE C
oOpasiaMu  ceppl M €€  COCAMHEHUSIMM  (BO3MOXKHO  HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOMIOICHUE Tpoliecca OOyIJIMBaHUS caxapa IMoJ JICHCTBHEM
KOHLICHTPUPOBAHHONW CEPHOM  KHUCJIIOTHI, W3YYEHHE XUMHYECKAX CBOWCTB



pa30aBJICHHON CEPHOI KHCIIOTHI, TPOBEACHUE KAYECTBEHHON pEaKuy Ha cysbdar-
VWOH W HAONIOACHWE NPH3HAKA €€ NPOTEKAHWs, O3HAKOMIICHUE C (PU3HUECKUMHU
cBoiicTBaMu aszota, (ochopa M WX COCOAUHEHHMIA (BO3MOKHO HWCHOJIb30BAHUE
BHJICOMATEPUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX YAOOPEHHMIA, MOTyUYEHHUE,
coOuMpaHue, pacno3HaBaHUE W H3YYEHUE CBOMCTB aMMHUaka, NPOBEACHUE
KAQUECTBEHHBIX PEAKLIMIA HA HOH aMMOHHS U (pocaT-uOH U U3yUYEHUE MPU3HAKOB UX
MIPOTEKAHUs, B3aUMOJCUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIBIO
(BO3MOKHO UCIOJIb30BAHUE BHJICOMATEPHUAJIOB), U3yUYEHUE MoeIel
KPUCTAJUIMYECKUX PEIETOK anmasza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aICOPOLMA  PACTBOPEHHBIX BEIICCTB AKTHMBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOIa3a, MONYYEHHE, COOMpaHKE, PAaCNO3HABAHUE M HM3YUYEHUE
CBOMCTB YITIEKMCIIOTO ra3a, MPOBEIACHUE KAUYECTBEHHBIX PEakUuid Ha KapOoHAT u
CUJIMKAT-UOHBl W HW3YYCHUE TMPU3HAKOB WX NPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKUMEHA CUITMKATHON MPOMBILUICHHOCTH, PEILICHUE SKCIIEPUMEHTAJIBHBIX 33144
1o TemMe « BakHeHIIMe HEMETAIUIBI U X COCIUHEHUS.

MeTta/uibl M UX COCAUHEHHS

OO0mwmast XapaKTepuCTUKAa XUMUYECKHX 3JIEMEHTOB - METAUIOB HA OCHOBAHWU
UX TMOJIOKeHUA B llepuoanyeckoi cucreMe XuMHUYecKux odiaemeHTtoB [J[. WM.
MeHnpeneeBa U cTpoeHust aTOMOB. CTpoeHME METaIOB. MeTtajunyeckas CBA3b U
METAJUIMYECKAs  KPUCTAUIMYECKAs  PEIETKA.  ONEKTPOXUMUUYECKHA P
HaNpPsbKEHUH MeTaoB. OU3NUECKHE U XMMUYECKUE CBOMCTBA MeTa/uioB. OO0mime
CcrocoObl TONy4YeHUs: MeTauioB. [loHATHE O KOPPO3UMM METAUIOB, OCHOBHBIC
CrocoObl 3alMThl MX OT Koppo3uu. CmiaBbl (CTallb, YYTYH, AIOPATFOMUHHIA,
OpoH3a) U X MPUMEHEHUE B OBITY U TPOMBIIICHHOCTH.

[[lenoyHBIE METAUIBL. MOJIOXKEHUE B [I€pHOAMYECKON CUCTEME XMMHUYECKUX
aneMeHToB [I. M. Menaeneesa, CTpOEHUE WX aTOMOB, HAaXOXKICHUE B MPUPOLIE.
OU3NYECKNE U XMMUYECKHE CBOMCTBA (HA mMpuUMepe HaTpus U Kanus). OKCuasl u
TMAPOKCUIBI HATpUss M Kanus. [IpUMEHEHWE IIENOYHBIX METALNIOB M UX
COCIMHECHUN.

[Tlenn0oYHO3EMENBHBIE METAILIBI MATHUM W KAJIBLUIA: TTOJIOYKEHUE B
Ileprommueckoil cucteme xumuueckux smeMeHToB 1. M. Mennaeneesa, cTpoeHue
WX aTOMOB, HAXOKICHHUE B TPUPOAE. DUBNYECKHE U XUMUYECKUE CBOMCTBA MArHUs
W Kanpuus. BaxHeimme coenuHeHus Kanblus (OKCWA, THUAPOKCUA, COJIH).
2KécTkocTh BOJIBI M CIOCOOBI €€ YCTPAHEHUSI.

ATOMUHUI: TOJNIOKEHUE B [IeprOaMYECKO CUCTEME XUMUYECKUX BIIEMEHTOB
J. Y. MenneneeBa, CTPOCHUE aroMa, HaxOoXKAeHUE B mpupone. Dusnyeckue M
XUMUYECKHE CBOMCTBA almtOMUHUSA. AM(DOTEpHBIE CBOHCTBA OKCUAA M THAPOKCHIA
ATFOMUHUSL.

Keneso: nosioxkenue B [IepuoandYecKon cCucTeMe XUMUYECKUX DJIEMEHTOB /I.



H. Menaeneesa, CTpoeHUE aroma, HaxoKIeHWe B npupone. Dusnyeckue u
XUMUYECKHAE CBOMCTBA kene3a. OKCUbl, THAPOKCUABI U con kenesa (1) u sxenesa
(IIT), mx cocraB, CBOICTBA U MOy YCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME ¢ oOpa3lnaMud METAUIOB M CIUIABOB, WX (PU3UYECKUMU
CBOMCTBAMM, W3YUYCHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCMOJIb30BAHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHAA
KaIbIUs W HaTpusi C BOJAOH (BO3MOKHO HCIOJIB30BAHUE BHICOMATECpPHAIIOB),
MCCIEN0BAHUE CBOMCTB KECTKOM BOBI, NPOLIECCA TOPEHHUS JKENE3a B KUCIOPOAE
(BO3MOKHO  MCMOJB30BAHWUE  BHJCOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHUS
KQUECTBEHHBIX PEAKUMH HA MOHBI. MarHus, KajbLus, aIlOMUAHUS, LUHKA, JKEIE3a
(IT) n xxeneza (1II), menu (II), HaOMIOACHUE U ONMUCAHUE MPOILIECCOB OKPALTUBAHUS
NJIAMCHH HMOHAMHW HATPUs, KaJusid W KalblMs (BO3MOXXHO HCIIOJIB30BAHHE
BHJICOMATEPUATIOB), UCCIEAOBAaHNE aM(POTEPHBIX CBOHCTB TMAPOKCUAA ATTFOMUHHS
Y TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baknenmue
METAJUIBI U X COCAMHECHUS.

XHMHA ¥ OKpPYKaWLIas cpeaa

BemecrBa 1 marepuansl B MOBCEAHEBHOW JKM3HM 4YelnoBeka. besomacHoe
WCMOJIb30BAaHUE BEIICCTB M XMUMHUYECKMX peakuuii B ObiTy. IlepBas momoms npu
XUMHUYECKHAX 05KOTaxX U OTPABIICHUSX.

XWMHAYECKOE 3arpsA3HCHUE OKPYXaroWledl cpeapl (ImpeaenbHas AOMyCTAMAast
KOHUEHTpauus BewecTs, ganee - [1/1K). Pomb XxMMUKM B PELICHUN SKOJIOTHYECKUAX
npoliem.

Xumuueckuii IKCnepumenm:

U3Y4YeHUE OOpPA3IOB MATECPUANOB (CTEKJIO, CIUIaBbl METAJIIOB, MOJUMEPHBIC
MaTEPHAIIBI).

Mescnpeomemnoie ceasu

Peanmu3auuss MEXNPEAMETHBIX CBA3€H NPU M3YYEHUM XMMHMM B 9 Kiacce
OCYILECTBIISIETCS 4YEPE3 HWCHOJB30BAHME KaK OOMMX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TAK U NOHATHUH, SBISIOIIMXCA CUCTEMHBIMH JUIS OTACIIBHBIX MTPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOwmme ecTeCTBEHHO-HAYYHbIE TOHSTHS. HAy4dHbIi (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHAIW3, CHUHTE3, KiIacCHPUKALMS, TEPUOJAUYHOCTh, HAOIIOJCHUE,
SKCHEPUMEHT, MOJACITUMPOBAHUE, HW3MEPEHUE, MOJCIHb, SBJICHUE, NAPHUKOBBIN
3 deKT, TEXHOIOTUS, MATEPUAITBI.

du3nKa: Marepusi, aroM, D3JJIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUI,
M30TONBI, PAJAMOAKTHUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUU 3apsj, TPOBOJHUKH,
NOJYIPOBOIHUKH, JHUBJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHAE BEUIECTBA, a3, PACTBOP, PACTBOPUMOCTb, KPUCTANIMYECKAS



peméTKa, CIulaBbl, (M3NYECKUE BEIMYMHBI, €AMHMIIBI M3MEPEHHS, KOCMHUUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.
buonorus: ¢orocunres, apixaHue, Ouocdepa, SKOCHUCTEMa, MUHEPAIbHBIE
yA00peHUs, MUKPOIJIEMEHTHI, MaKPORJIEMEHTHI, TMTATEIbHBIC BEIICCTBRA.
I'eorpadus: armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TTOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUTUBO, BOJHBIC PECYPCHI.



HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJBTATBl OCBOCHHSI MPOTPAMMBI  OCHOBHOIO  OOIIErO
0o0pa3oBaHMsl OCTUTAKOTCS B XOA€¢ OOYYCHHsS XMMHHM B CIUHCTBE Y4eOHOH W
BOCIIMTATENIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMHU
COLMOKYJIBTYPHBIMA W JYXOBHO-HPABCTBEHHBIMA LEHHOCTAMH, IPUHATBIMA B
oOlIecTBE NpaBHJIAMU W HOPMAMH TOBEACHUS M CHOCOOCTBYIOT MpOLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMATN3ALMAN 00yYarOIIXCS.

JIMYHOCTHBIE ~ PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTh O0YUYAOLIUXCS
PYKOBOACTBOBATbCA ~ CUCTEMOM  IMO3WUTHUBHBIX [IEHHOCTHBIX OpUEHTAlMl W
pacIIUPEHUE ONBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTH4€CKOro BOCIIUTAHUSL:

[IECHHOCTHOT'0 OTHOIIECHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY
U HAYYHOMY HACJIECAWIO, MOHUMaHUsA 3HAYCHUsS XUMHYECKONW HAyKH B JKU3HH
COBPEMEHHOTO OOIIECTBA, CIMIOCOOHOCTH BIANETh JOCTOBEPHONH WH(poOpManuei o
MEPEAOBBIX JOCTWKEHUAX W OTKPBITHAX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHPa M OOIIECTBA,

2) rpaxkaaHCKOro BOCIIUTAHHUA:

[IPEICTABICHUST O COLMAJIBHBIX HOpPMAax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOILICHWH B KOJIJIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCIENOBATENIbCKONH,  TBOPYECKOH M APYTHX — BUAAX
JESATEIbHOCTA, TOTOBHOCTH K Pa3HOOOPA3HOH COBMECTHOM MEATENBHOCTH MPU
BBITIOJTHCHUHA  YUYEOHBIX, TO3HABATEIBHBIX 3a/a4, BBIMOJHCHHA XUMUYECKUX
SKCIEPUMEHTOB, CO3/IaHUM YUECOHBIX MPOECKTOB, CTPEMJICHHS K B3AMMOITOHUMAHHUIO
U B3aUMOMOMOIIM B TPOIECCE HOTOH Y4eOHOU JACATEBHOCTH, TOTOBHOCTH
OLICHUBATh CBOC TIOBEACHHE W IIOCTYNIKA CBOMX TOBApPHUINEA C IMO3WULNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOTO MO3HAHUSA:

MHPOBO33PEHYECKIE TIPEACTABIICHUS O BEIIECTBE WM XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO PAa3BATHS HAYKA W COCTABJISAIOIIUE
OCHOBY JUIsl IOHUMAHUSl CYLIIHOCTH HAYYHOH KapTUHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3aUMOCBA3AX YEIOBEKA C
MIPAPOIHON CPENO, O POJIM XUMHUU B TO3HAHUU ITUX 3aKOHOMEPHOCTEI,

[TO3HABATENIbHBIE MOTHUBBI, HANIPABJICHHBIC HA IMOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIMMBbIE Al OOBICHECHWs HAOIIOJAEMBIX MPOLECCOB W SIBICHWIA,
NO3HABATENIbHOM, WH()OPMALMOHHOW M YMTATENbCKON KYJIbTYPBHL, B TOM YHMCIIE
HABBIKOB CAMOCTOSTEIbHOW pPaboThl ¢ y4eOHBIMM TEKCTAMH, CIPABOYHOM



JUTEPATYpOH, JOCTYNMHBIMH TEXHUYECKUMH CPEACTBAMH  MH()OPMALIMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYECHHIO W TO3HAHWIO, JIFOOO3HATENIBHOCTh, TOTOBHOCTH M
CHOCOOHOCTP K caMO0Opa30BaHWIO, MPOCKTHOH W HCCIEN0BATENIbCKOM
JESATEILHOCTHA, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHsS OOy4YEHHUsS B
JIATbHEUIIIEM

4) dpopMupoBaHus KyJbTYPHI 310POBbSI:

OCO3HAHWE LEHHOCTU >KA3HHM, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 »KW3HW, OCO3HAHWE MOCICACTBUIA H
HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOTICHHS alKOroJisl, HAPKOTUKOB, KypEHUS),
HEOOXOJAUMOCTH  COOJIFOAICHUST TpaBwil  O€30MacCHOCTH TOpu  OOpalicHUM ¢
XUMUYECKAMH BEIIECTBAMU B OBITY U pEalbHOMN KU3HU;

S) TpynoBoro BOCHIMTAHUSI:

MHTEPEC K MPAKTUUYECCKOMY M3YUYEHUIO MPOQECCH U Tpyda Pa3IMuHOrO poja,
YBOKCHHE K TPYAy M pe3ysbTraraM TPYJOBOW NEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TIPAMCHEHUS NPEIMETHBIX 3HAHWI MO XHMHH, OCO3HAHHBIM BBIOOP
WHAMBHAYAIbHON TPACKTOPUM NMPOAOIHKEHHS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIEMHOW MPO(eCCHOHAIBHON NEATEIBHOCTH U PA3BUTUSL HEOOXOANMBIX YMEHUIA,
TOTOBHOCTB aJallTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) 3K0JI0rM4eCKOr0 BOCIUTAHUSA:

SKOJIOTHYECKHA LENeCO00pa3HOE OTHOLIEHWE K MPHPOAE KAK MCTOYHHMKY
JKU3HU Ha 3€MJIE, OCHOBE €€ CYLICCTBOBAHMUSI, MOHUMAHKUE LIEHHOCTH 340POBOI0 U
Oe3omacHoro o0pasa >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TICUXMYECKOMY 30POBBIO, OCO3HAHWE ILICHHOCTH COOFOICHUS
npaBHJT 0E30MaCHOr0 MOBEACHUS MPU PadOTE € BEIIECTBAMHU, & TAKKE B CUTyalUsIX,
YIPOKAKOIIMX 3I0POBBIO W KU3HU JIFOICH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJYYAEMbIC MPH M3YYEHUM XUMUU, AT
pELICHNS 3a1aY, CBA3AHHBIX C OKPYKAIOIIEH PUPOAHON CPENO, IS TTOBBIICHUS
YPOBHSL  DKOJIOTMUECKOM  KyJbTYpbl, OCO3HaHHMS TIJ00ANBHOIO  Xapakrepa
SKOJIOTMYECKHAX MPOOJEM M MyTEeH WX PEIICHHs MOCPEACTBOM METOIOB XHWMUM,
3KOJIOTHYECKOTO MBIIUIEHUS, YMEHHUST PYKOBOACTBOBATHCS UM B MO3HABATEIIBHOIM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMETHBIX PE3yJbTATOB BBIACISIOT 3HAYUMBIC  JUIS
(opMUPOBaHUST MUPOBO33PEHUST OOIIEHAYYHBIC TIOHATHS (3aKOH, TEOPHS, TPHHLIAIL,
runore3a, (akr, CUcTemMa, TMPOLECC, HKCOEPUMEHT W JPYroe.), KOTOphIC
UCTOJIB3YKOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEAMETAaX W MO3BOJIIOT HA
OCHOBE 3HAHWW W3 3TUX NPEAMETOB (POPMUPOBATH MPEACTABICHHUE O LEIOCTHOM



HAYYHOH KapTUHE MUPA, U YHUBEPCAIBHBIE YUEOHBIE ACHCTBHS (ITO3HABATEIIBHEIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIC), KOTOpBIE 00€CIeunBalOT (POPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIIECCTBICHUIO y4e€OHOM
JESATEITLHOCTH.

Ilo3naBaTebHbIC YHHBEPCAJIbHBbIC YUeOHbIC JeliCTBUS

ba3oBble jjornyeckue aeiicrBus:

YMEHMSI MCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBILUICHHAS MPU OCBOCHHUHU
3HAHWA: PACKPBIBATh CMBIC XMMWUYECKUX MOHATHN (BBIACIATH MX XapaKTEPHBIE
NPU3HAKW, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMHU IMOHSATUSIMH), HUCIOJIb30BATH
NOHATUS [T OOBSICHEHUS! OTACIBHBIX (DAKTOB U SBJICHWUH, BHIOMPATh OCHOBAHUS U
KPUTEPUU IJI1 KIACCU(PUKALMN XUMUUYECKMX BEIIECTB M XMMUYECKMX PEAKLMiA,
YCTAHABIIMBATH MPUYUHHO-CIICACTBEHHBIE CBSI3W MEXKIY OOBEKTAMH W3YUYCHUS,
CTPOUTH JIOTHYECKHUE PACCY>KACHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMEHHE NOPUMEHITh B MPOLECCE TO3HAHMS MOHATHS (TPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKUE (3HAKOBBIC) MOJIENIN, UCIIOJIB3YEMBIE B XUMUM,
npeoOpa3oBbIBaTh LIMPOKO MPHUMEHIEMBIE B XUMUW MOJCIIBHBIE MPEICTABICHHS -
XUMUYECKUN 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYECKas ¢opMysia M ypaBHEHUE
XUMHYECKOH pEakUuu - MPU PEUICHHHA YYEOHO-TIO3HABATENbHBIX 33/1a4, ¢ YYETOM
3TUX MOJECIBHBIX MPEACTABICHUI BBISBIATE M XapaKTEPU30BaTh CYIICCTBEHHBIE
NPU3HAKK U3YYaEMbIX OOBEKTOB - XMMHUYECKHAX BEUICCTB U XMMUYECKUX PEAKIHIA,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIE CBSI3HM U
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBble nccienoBare/ibckne 1eiicTBHUS:

YMEHHE MCIHOJIb30BaTh MOCTABJIICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAK)KE B KAUECTBE OCHOBBI 7151 (POPMUPOBAHKS TUTIOTE3BI MO MPOBEPKE
NPABHJIBHOCTH BBICKA3BIBAEMBIX CYKICHMIA,

npUOOPETEHNE OMNBbITa TO IUIAHWPOBAHMIO, OPraHM3aldu M MPOBEICHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, YMEHWE HAONMIOAAaTh 3a XOJOM MPOLECCa,
CaMOCTOSITENILHO MPOTrHO3UPOBATH €0 Pe3yJIbTaT, GOpMyaupoBaTh 0OOOLICHHS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, HCCIAEAOBAHUS, COCTABIIATh OTUYET
0 MPOJEIAHHOM padoTe.

Pabora ¢ napopmanueii:

YMEHHE BBIOMpPATh, AHATM3WPOBATH W HMHTEPHOPETUPOBATH WH(OPMALUIO
PA3IAYHBIX BUJOB M (OPM MPEACTABICHUS, TOTYYAEMYIO U3 Pa3HbIX UCTOUHUKOB
(HAy4HO-TIOMYJIIpHAsl JIUTEpaTypa XHMHYECKOTO COJCP)KAHUS, CIPABOYHBIC
nocobust, pecypcel WHTEpHETA), KPUTHUECKHA OLCHUBATh NPOTHBOPEYMBYIO W
HEAOCTOBEPHY IO MH(POPMALHIO,

YMEHHE MPUMEHATH PA3IMYHBIE METOJbI W 3aPOCHl MPH MOUCKE U OTOOpE



uH(pOpPMalMl W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUISl BBITOJHEHUS
y4€OHBIX M MMO3HABATENIBHBIX 33734 ONMPEACIEHHOIO TUMA, MPUOOPETEHUE OMbITA B
o0nacTi  WCMONB30BaHUS  WH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIQJICHUE KYJIETYPOil aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENTLHO BBIOMPATh ONTUMANBHYIO (POPMY MPEACTABICHHUS HHPOPMALIMKA U
WTIOCTPUPOBATh PEIIAEMBIC 3a/a4M  HECIIOKHBIMH CXEMaMH, JuarpamMami,
apyrumu (popMaMu rpadykn U uX KOMOMHALMSIMU,

YMEHHE HCIOJIb30BAaTh W AHAIM3MPOBATH B NOpouecce yueOHOH u
UCCIICIOBATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUM MPOMBIIIIEHHOCTH,
CEJIbCKOr0 XO35MCTBA M TPAaHCIOPTA HA COCTOSHHUE OKPYXKAOWEH MNPUPOIHON
CPEIBL

KoMmyHuKaTHBHBIC YHUBEpCcaIbHbIE Y4eOHbIE 1eiiCTBHUS:

YMEHMs 3aJaBaTh BOMPOCH (B XO0A€ auajora W (WiM) AWCKYCCHUW) MO
cymecTBy  00Cy:kaaeMoil  Tembl,  (OpPMYJIMpPOBaTH  CBOM  MPEMJIOKECHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEUIOKEHHOM 33124,

YMEHMSI MPEACTABIISATH OJMYYEHHBIEC PE3YIBTATHI NO3HABATEIIbHOMN
JEATEIbHOCT B YCTHBIX M THCBMEHHBIX TEKCTaX; JeNlaTh MPE3CHTALUIO
PE3YJBTATOB BBINOJHEHHS XUMHUYECKOIO 3KCIEPUMEHTA (JIaOOpaTOPHOIrO OIbITa,
1a0opaTtopHOil pabOThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

YMEHMS Y4YeOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIILHON M UCCIIETI0BATENIBCKON ACSITETbHOCTH NP PELICHAN
BO3HUKAKOIIMX NPOOJIEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uuii (00CYXAcHHUs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbDY, KOOPAUHALIHS
COBMECTHBIX JICHCTBUN, ONPEACICHAE KPUTEPUEB 10 OLEHKE Ka4decTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PerynsitTuBHble  yHHBepCa/ibHble  y4eOHbIe  JeiiCTBHUSI:  YMCHHE
CaMOCTOSITENIBHO OMPEACIIATh LETN JIEATEIbHOCTH, TUIAHUPOBATH, OCYLIECTBIISATH,
KOHTPOJIAPOBaTh M MPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOKO JESATEIIBHOCTB,
BEIOMpaTh  HauOosiee  APQPEKTUBHBIC  CMOCOOBI  PEIICHUS  YYEOHBIX W
NO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTABJIATH WM KOPPEKTUPOBATH
MPEUTOKEHHBIA  QJITOPUTM  JNEUCTBUN MPU  BBIIOJIHEHAW 3aJaHAW € YYETOM
NOJTyYEHUSI HOBBIX 3HAHWH 00 M3y4aeMbIX OOBEKTAX - BEIIECTBAX M PEAKLUSX,
OLICHWBATHh COOTBETCTBHE NOJNYYEHHOTO PE3yJbTaTa 3asBJIICHHOW LENH, YMEHHUE
UCMOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, MPEAJIaracMble B YCIOBHM 33JaHUIA.
HPEJMETHBIE PE3YJBbTATHI

B cocraBe mnpeaMETHBIX PE3YABTATOB MO OCBOCHUI 00s3aTEIBHOTO
COJIEP’KaHUs, YCTAHOBJICHHOTO MJaHHOH (enepanbHOi paboueil mporpammoit,
BBIICTISIFOT: OCBOCHHBIE OOYYAIOIIMMUCS HAYYHBIE 3HAHWS, YMEHHUS W CIOCOOBI
JNEHCTBUM, crnenuduyeckue i NPEAMETHOM 00jgacTh  «XUMUS», BHJIBI



AECATEIbHOCTA MO TOJYYEHWID  HOBOTO  3HAHWS, €ro  HMHTEPHpETaluM,
npeoOpa30BAHUIO U TPUMEHEHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHsIX.

K xoH1y o0yueHus B 8 kiiacce mpeaMeTHbIC pe3yibTarkl Ha 0a30BOM YPOBHE

JOJHKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:

* PACKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX TMOHSTHI: aroMm, MOJIEKyJa,
XUMHYECKHANA SJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(0THOpOAHAS ¥ HEOJHOPOJHAS), BAJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEHIECTBA, MOJIb, MOJSPHAs Macca,
MaccoBast A0S XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHN, MOJISIPHBIA O0BEM,
OKCHJ, KHCJOTa, OCHOBAHWE, COJIb, AJICKTPOOTPHULATEIBHOCTh, CTCICHb
OKHCJICHUSI, XMUMHYECKas peakuus, KilacCU(pUKanus PEaKlMil: peakuuu
COCIMHEHMS, PEaKUUW PA3JIOKCHUS, PEAKIMM 3aMCEIICHUS, PEaKLnn
00MEHA, 3K30- U SHIOTEPMUYECKHUE PEAKLINM, TEIIOBOK 3((EKT peakuu,
PO aTOMA, JIEKTPOHHBIN €O aromMa, aTOMHAasi OpOUTaIb, PAINyC aroma,
XUMHYECKAs CBS3b, MOJISIPHAS W HEMOJISIPHAs KOBAJICHTHAS CBSI3b, MOHHAS
CBS3b, WOH, KAaTHUOH, AaHWOH, PacTBOP, MAaccoBas [JOJs BEIIECTBA
(MpOLEHTHAsI KOHIIEHTPAIKs) B PACTBOPE;

*  WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XWMWYECKUX TIOHATHH W
NPUMEHATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;

* WCMOJBb30BaTh XHMHYECKYI0 CHMBOJHUKY Ui COCTaBiIeHHS (HOPMYII
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

* OMNpPEACATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHCHUSIX,
CTCMICHb  OKHCJICHHWS  DJIEMEHTOB B OHMHAPHBIX  COCIMHEHMSX,
NPUHAUIC)KHOCTh BEIIECTB K OMNPEIACIIEHHOMY KIIACCY COEAMHECHWUN MO
dopMynaMm, BHJ XUMHUYECKOW CBsI3W (KOBaJiCHTHasT W WOHHAs) B
HEOPraHUYECKUX COETMHEHUSIX,

* packpeiBath cMbic [lepuomnyeckoro 3akoHa J[. WM. Menaeneesa:
JEMOHCTPAPOBATh NOHUMAHUE TEPUOJUYECCKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHAX JIEMEHTOB OT WX MOJIOKCHHS B [leproanmveckoi cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYECHHSI, 3aKOHA ABOTaIpoO;

* OINHKCHIBATh M XapaKTepu30BaTh TaONMUHy0 popmy [lepuoanyeckoit
CUCTEMBI XUMUYECKUX STIEMEHTOB: Pa3IAYaTh MOHATHUS «TJIABHAS
noarpynna (A-rpynna)» u «nodounas noarpynna (b-rpynna)», maible u
OONBIIME MEPUOABI, COOTHOCHTH OOO3HAYCHWS, KOTOPbIE HMMEIOTCS B
tabmuue «llepuoanueckas cucTeMa XUMHYECKHX O3ieMeHToB [I. WM.
MenpaeneeBa» ¢ UYUCIOBBIMM  XapPaKTEPUCTHKAMM CTPOEHUS ATOMOB
XUMHYECKHAX 3JIEMEHTOB (COCTaB M 3apsij AApa, OOLIEe YUCIO IEKTPOHOB
Y PACOPEEIEHNAE UX 110 JIEKTPOHHBIM CIIOSIM ),



KJTAaCCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTHI, HCOPraHMYECKUE BEIIECCTRA,
XUMUYECKUE peakimu (M0 YKMCIIy M COCTABY YYACTBYIOMIMX B PEAKIUU
BEUICCTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKUE CBOICTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOATBEPKAAsl OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOMCTBA BEMICCTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHHWS XMMHYECKMX MPEBpALICHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYKCIIATH OTHOCUTENIBHYO MOJIEKYJISIPHYEO M MOJIIPHYHO MaCChl BELIECTB,
MAacCCOBYIO JIOJIKO XMMHYECKOIO DJJIEMEHTa MO (OopMysie COCOUHEHMS,
MAacCOBYKO JIOJIFO BEUIECTBA B PAacTBOPE, NPOBOAWTH PaCUEThl MO
YPaBHEHUIO XUMUYECKOH PEaKINH;

MPUMEHSTH OCHOBHBIC ONEPAIMU MBICIMTEILHON NEATENbHOCTH - aHAJIU3 U
CUHTE3, CpaBHEHUE, OO0OOIIEHUE, CUCTEMATU3AINIO, KIIACCHU(PUKAIUIO,
BBISIBJIECHUE TPUYMHHO-CIICICTBCHHBIX CBSI3€H - JUIsl M3YUYEHUS CBOMCTB
BCIIECTB M XUMWYECKUX PEAKIMM, €CTECTBEHHO-HAYYHBIE METOMIbI
MO3HAHUs - HAOIIOJECHUE, W3MEPEHUE, MOJACIUPOBAHUE, IKCIECPUMEHT
(peabHBIM U MBICTICHHBIN ),

CJIEIOBATH NIPaBUJIaM IOJIb30BAHUAS XUMHUYECKOW TOCYA0M U
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TaKKe MpaBujiaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH IO  BBINOJHEHUIO
Ja00paTOPHBIX XUMUYECKMX OMNBITOB IO TMOJYYEHUIO WU COOMPAHMIO
ra3oo0pa3HbIX BEMICCTB (BOJAOPOJA W KHCJIOPOJa), MNPUTOTOBJICHHUIO
PacTBOPOB C ONPEACTEHHONW MACCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA,
MJIaHUPOBAThH U MNPOBOJIUTh  XUMHWYECKHE IKCIIEPUMEHTHI 11O
PACIO3HABAHUIO PACTBOPOB WICJIOUEH W KHCIOT C MOMOIIBI0 MHAWKATOPOB
(;rakmyc, peHoadTanent, METUIIOPAHK U JPYTHE).

K koHIy 00yueHus B 9 kj1acce NpeaAMETHBIE PE3YJIBTATHI HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

PACKPBIBATH CMBICJI OCHOBHBIX XUMUYECKHUX MOHATUN: XUMHYECKUN

DJIEMEHT, aTOM, MOJIEKYJIa, WMOH, KATHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BELIECTBO, BAJCHTHOCTH, JJIEKTPOOTPULATENBHOCTD, CTENEHb
OKHCJICHUSI, XUMUYECKasl peaKuusi, XUMUYECKasl CBsA3b, TEIUIOBOH 3 dekT
PEAKIMH, MOJIb, MOJIIPHBIA  00BEM, PACTBOP, SICKTPOJIUTHI,

HERJICKTPOJIUTHL, SJIEKTPOTUTHYECKAs AUCCOLMALMS, PEAKUUM HOHHOTO
oOMEHa, KaTalm3arop, XHMHYECKOE PpPaBHOBECHE, OOpaTUMbIe W
HEOOpaTUMbIE PEAKUMU, OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE W BOCCTAHOBIICHME,



anoTponus, aMm(pOTEPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, WOHHAS,
METAJJINYECKast), KpUCTAINIMYECKas PEETKA, KOPPO3UsSl METAILIOB,
CIUIaBBl, CKOPOCTh XHMMMYECKOH pEakUMH, NPEACIbHO JONyCTHMAs
koHuenTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHYECKMX TOHITHA W
NPUMEHATH 3TH MOHATHS TIPY OMMCAHWUM BEICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJIEHUS (Qopmyn
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

OTPEACTATH BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKHUX JIIEMEHTOB B
COCOMHEHMIX PA3IMYHOIO COCTaBa, MNPUHAMIEKHOCTh BEHIECTB K
ONPEACTEHHOMY KJIACCYy COCIAMHEHWH 1Mo (QopmynaMm, BHI XUMHUYECKON
CBA3M (KOBAJICHTHAs, WOHHAS, METAUIMYECKAsi) B HEOPraHMYECKUX
COCIMHEHMSX, 3apsil MOHA N0 XUMHYECKOHN (HopMylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPraHWUYECKUX COCAMHEHWM, THI KPUCTALTUYECCKON
PpEeIIETKH KOHKPETHOTO BEIIICCTRA,

packpeiBate cmbica I[lepuommueckoro 3akona JI. WM. MeHnneneesa u
JEMOHCTPAPOBATh €ro TMOHUMAHWE. OINUChIBATh M  XapaKTEPHU30BATh
TabmmuHyr0 Gopmy llepuoauveckoi CUCTEMBI XMMHYECKHAX SJIEMEHTOB:
pa3nuuaTh MOHATHS «rAaBHas noarpynmna (A-Tpynma)y u «moOo4Has
noarpynna (b-rpynma)», mansie W OONbIIME MEPUOJABI, COOTHOCHTH
0003HAYCHHUsI, KOTOPBIC MMEKTCS B MEPUOJMYECKOM Tabmuue, ¢
YHCJIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUECKHX 3JIEMEHTOB
(cocTaB | 3apsn sapa, oOLIEE YUCIIO 3JEKTPOHOB M PACIPEACIIEHUE UX 110
BJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOMIME 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB 3JIEMEHTOB M WX COCIMHEHWI B MpEAciiax MajblX MEPUOJIOB U
TJIABHBIX MOATPYMI € YYETOM CTPOCHHS UX ATOMOB;

KJIAaCCU(PUIMPOBATE XUMHUYECKUE 3JIEMEHTBI, HEOPraHWYECKUE BEILIECTBA,
XUMHYECKAE Peakuuu (M0 YHUCIYy W COCTABY YYACTBYIOIIMX B PEAKLUH
BCIIECTB, MO TEIJIOBOMY A(PPEKTY, MO U3MEHEHHIO CTENEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMUCHIBATh) OOMIME W CHCHUPUUCCKUE XUMUUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKAAS ONUCAHHE
OpPUMEpPaMU MOJICKYJISIPHBIX M MOHHBIX YPABHEHHIA COOTBETCTBYIOIIUX
XAMWYECKUX PEAKLINI,

COCTaBJSITh YPAaBHEHUS DJICKTPOJUTHYECCKOW AUCCOLMALMM  KHUCIIOT,
IIEJI0YEN U COJIEH, TTOJTHBIE U COKPAIEHHBIE YPABHEHHS PEAKIIMIT HOHHOTO
oOMEHa, YpaBHEHUS PEAKLMH, TMOATBEPKAAOIIMX CYLIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXKTy BEIIECTBAMH PA3JIMYHBIX KJIACCOB,;
PACKpPbIBaTh  CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX — PEaKLMN



MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajiaHca 3TUX PEaKIIU;
MPOrHO3UPOBATh CBOWCTBA BEIIESCTB B 3aBUCHMMOCTH OT WX CTPOCHMS,
BO3MO)KHOCTH TPOTEKAHWS XMMHMUYCCKUAX TPEBpAIICHUN B pa3IMUHBIX
YCIIOBUSIX,

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MaCChl BEIIECTB,
MAacCOBYIO JIOJII0 XMMHUYECKOrO OJJIEMEHTa Mo (OopMyJsie COCIUHEHMS,
MAacCOBYIO JOJII0 BEIECTBA B PAcTBOpPE, MPOBOJAUTH PACUYETHI TIO
YPaBHEHUIO XUMHYECKON PeaKInu;

coOnroare MpaBmia [TOJI30BAHUS XUMHYECKON TTOCYI0U U
Ja00paToOpHbIM  OOOPYAOBAaHWEM, a TakKKe MpaBWjia OOpalicHUsl C
BEIICCTBAMM B COOTBETCTBHM C MHCTPYKIMSAMH TO  BBITOJHEHHUIO
7a00paTOPHBIX XUMHYECKMX OMBITOB TO TMOJYYCHHUIO M COOMPaHUIO
ra3000pa3HbIX BEIICCTB (aMMMAKa U YIJICKUCIOTO rasa);

MPOBOAUTH PEAKITHH, MOATBEPIKIAOIINE KAYeCTBEHHBIN COCTaB
Pa3IMUHBIX BEIIECTB. Pacno3HaBaTh OMBITHBIM MYTEM XJIOPHA-, OPOMU/I-,
noaua-, kapOoHar-, ¢ocdar-, cuiamkKar-, CcyjibQar-, THAPOKCHI-NUOHBI,
KaTHOHBl AMMOHHWS ¥ HMOHBI WM3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OTIEPAIIMN MBICIIUTENILHOMN ACATEILHOCTH - aHAITU3 |
CUHTE3, CpaBHEHUE, 0000MICHNE, CHCTEMATU3alUIO, BHISIBJICHUE MPUYUHHO-
CIICICTBEHHBIX CBS3€H - JUIsl M3YyUCHUS CBOWCTB BEHICCTB M XUMHYECCKHX
pEaKIvii, €CTECTBEHHO-HAYyYHbIC METOABl TMO3HAHUS - HaAOIIOACHUE,
U3MEPEHNE, MOJCTTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBII U MBICIIEHHBIN ).
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