MYHUIHUITAJIBHOE BIO/UKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJEHUE
XOXJIOBCKAS OCHOBHASA OBIIEOBPA3OBATEJIBHAS IIKOJIA

AHHOTanUs K pado4eil mporpamme
yueOHOro npeamera « XuMus» 1 8-9 kiaccos

Pabouast mporpamma yueOHOTO MpeaMeTa « XUMHSD 00s3aTeIIbHON TTpeIMeTHOM o0macTn «EcTecTBeHHO-HAyYHBIE
MPEIMETHI» ABJSETCS YaCThIO OCHOBHOM 00pa3oBaTeNbHONM MpOrpaMMbl OCHOBHOro obmiero oopaszoBanus (OOIT OO00)
MBOYVY Xoxinosckoiut OOIII, paspaboTana B cooTBeTCTBHH ¢ IyHKTOM 32.1 ®T'OC O00-20211a ocoe dI'OC OOO-
2010r. u ITOOIT OO0-2020r. Pabouas mporpamma o yueOHOMY npeamMeTy «Xumus» 1iis 8-9 kinaccoB MPUBEICHA B
cootBeTcTBHE ¢ DOII OO0 1 OPII o XuMuK B 4aCTH coaepKaHus OOyUEHHS U IIAHUPYEMBIX pE3yIbTaTOB
ocBOeHM porpaMMbl Ha ypoBHe OO0 u peanmsyercs 2 roga ¢ 8 mo 9 kirace.

[pu peanuzamun pabodeld MporpaMMbl IO YIeOHOMY MpeaMeTy «XHMUsD UCTIONB3YIOTC YICOHHUKH, BKITIOUEHHEIC B
IIpunoxenne Ne2 OI1Y-2022 (npuka3z Munmnpocsemenus Poccuu ot 21.09.2022 N 858):

1. Xumus. 8xmace. Yuebnuk (aBropsl I'abpuensa O.C., Octpoymos W.I'., Ciankos C.A.).. -M.:, [IpocBemenune
2. Xumus. 9ximace. Yueonuk (aBropsl ['adpuensa O.C., Octpoymon W.I'., Craakor C.A.).. -M.:, [IpocBemenne

Pabouas nporpamma pa3zpabotana y4uTeIeM XUMUH IIKOJIBI B COOTBETCTBUU C [lo0xkeHeM 0 pabo4ux mporpaMmmax u
OTIpEe/IETISIET OpPTaHM3alMI0 O0pa30BaTENFHOW MEATENbHOCTH YYHTENS B INKOJNE IO MpenMeTy «Xumus». Pabouas
MporpaMMa COJEPKUT CIIEAYIOUINE CTPYKTYPHBIE SIIEMEHTHI:

-IIeTTU U3YYCHHS YIeOHOTO TIpeaMeTa « XUMHUS»;

-MECTO y4eOHOTO IpeaMeTa «XUMII» B yIeOHOM IUTaHE;

-co/iep KaHHue YYEOHOTO MpeiMeTa « XUMUs;

-ITaHUPYEMBIE PE3yNIbTaThl (JINYHOCTHBIE, METAIPEMETHBIE U TIPEAMETHEIE);

-TeMaTH4ecKoe IUIaHHUpPOBaHWE, CPOPMHUPOBaHHOE C Y4ETOM paboduell mporpaMMbl BOCIUTAHHA M BO3MOKHOCTBIO
ucnoab3oBanus IOP/ILIOP.

Pabouas mporpamma obcyxneHa Ha 3acegannu [IIMO yuwnTenell - mMpeIMETHUKOB INKOJBI, IPUHATA PELIEHUEM
negarorudeckoro cosera (mpotokon Nel ot 29.08.2023r.), yrBepkaeHna mpukazoM nmo MBOY XoxioBckoit
OOLLI Ne141 ot 29.08.2023r. B kauectBe yactu coaepxanus OOIT OO0

Ha ocHoBe ganHo#i mporpammbl yuutenem paspabateiBaetcs KTII B cooTBerctBum ¢ [lonoxkeHuem o kaneHmaapHO-
TEeMaTHIECKOM TUTAHUPOBAHUH 10 YIeOHOMY MpeaMeTy, Kypcy, moaymnio. KTII paccmarpuBaetcs Ha 3acemanuu [1IMO u
corjacyercd ¢ 3amecturenem o YBP.

Beinucka
13 OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusA

PabGouas nporpamma
y4eOHOro npeaMera « XuMHsI»

nJis 8-9 kiaccon
CPOK peajiM3auuu 2 roja
(c 8 mo 9 kaacch)

HEJAW U3YUYEHUSI YYEBHOT' O INTPEJMETA «XUMMS»

OCHOBHBIMU HEJISIMU U3YyYEHHsI YIEOHOTO MpeaMeTa «Xumusay A61aemcsi:

-popMHpOBaHUE WHTEIUIEKTYaJbHO PAa3BUTOH JMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHUIO PEIICHHH, CHOCOOHOW aaanTHUpOBaTbCcs K OBICTPO MEHSIOLIUMCS YCIIOBHSIM
KH3HH,

-HaIllpaBI€HHOCTh OOYy4YeHHs Ha CHCTEMaTH4YecKoe TMpHOOIIeHHe OO0yJalmuxcs K CaMOCTOSTEIbHON
MO3HABATEIBHON NEATEIHPHOCTH, HAYYHBIM METOJaM IO3HaHWs, (OPMHUPYIOIIUM MOTHBAIMIO W pPa3BHTHE
CIIOCOOHOCTEH K XMMUU,

-o0ecreyeHne yCJIOBHM, CHOCOOCTBYIONIUX MPHOOPETEHUIO OOYYAIOIIMMUCS OIbITa Pa3HOOOpa3HOH
JESTeIbHOCTH, IMO3HAHMA M CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHILMH), HMMEIOIINX
YHHBEpCAITbHOE 3HAYCHUE TSI PA3INYHBIX BUJIOB JICATEIBHOCTH;



-popmupoBanue oO0me (GyHKIMOHAIBHON M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHUI
OOBSICHAITH M OLIEHUBAThH SIBJICHUS OKPYKAIOLIET0 MUPa, UCIIONb3Ys 3HAHUS U OIBIT, TOJy4YE€HHbIE TPU U3yYECHUHN
XUMUH, TPUMEHSITh UX MPU PEUICHUH MPOOJIeM B MTOBCEAHEBHON KU3HU U TPYJOBOU JACSITEILHOCTH;
- ¢hopMHpOBaHUE Y 00YYAIOIINXCA TYMAHUCTUYECKUX OTHOIICHUN, MOHUMAHUS IEHHOCTH XUMUYECKUX 3HAHUM
IUIsE BBIPAOOTKHM SKOJIOTMYECKU I€1IeCO00pa3HOro TOBEJACHUS B OBITY M TPYAOBOM NESATEIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3710POBBS U OKPYKAIOIIEH MPUPOTHOM CPEJIbI;
- pa3BUTHE MOTHUBALIMHU K O0YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha OCHOBE YCBOGHUS
o0IIeueIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MNpoQuis U HANpaBICHHOCTH
JanpHeHero ooy4eHusl.

3agayaMu Kypca XMMHUH SBJISIOTCS:

- popMupoBaHUE CHCTEMbI XUMUYECKUX 3HAHUM — BXHEHINUX (PaKTOB, MOHSATHI, 3aKOHOB U TEOPETHUECKUX

MOJIO’KEHUH, TOCTYIHBIX 0000IIEHIIT MUPOBO33PEHUECKOT0 XapaKTepa, A3bIKa HAyKH;

- puoOIIeHNE K HAYYHBIM METOaM IMO3HAHUS MTPH U3YyUCHHUH BEIIECTB M XUMUYECKUX PEaKIUi;

- opMHupoBaHUE U pa3BUTHE MTO3HABATENIbHBIX YMEHHUM U UX IPUMEHEHHE B yueOHO-T03HABATEIBHON U yueOHO-

UCCIIEN0BATEIIbCKON IEATEIIBHOCTH;

- OCBOCHHE IpaBuJ 6€30MacHOro oOpalieHus ¢ BEIeCTBaMy B TOBCETHEBHOM KU3HHU.

MECTO YYEBHOI'O ITIPEJIMETA «XUMMWMSI» B YYEBHOM IIVIAHE
JI7ist U3ydeHust XUMHUH BBIJICSETCS CIIeAYIolee KOJMYECTBO YacoB: B 8 kitacce — 68 yacoB (2 yaca B HEZIEN0), B
9 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHATHSA

[Ipeamer xumuu. Posib XMMHHM B KU3HM YellOBeKa. XMMHS B cucTeMe Hayk. Tena m BemiectBa. dusnueckue
CBOMCTBa BelIECTB. ArperaTHoe COCTOssHME BemiecTB. [loHsiTHe O MeroAax MO3HAaHUS B XUMHHU. UucCTbIe
BemiecTBa U cMec. CriocoOBl pasiesieHus CMECeH.

ATOMBI U MOJEKyIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XMMHUYECKUX 3JeMeHTOB. [IpocTbie M cloXKHBIE
BelIecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckasi popMyina. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTB.
OtHocuTenbHast aromMHass Macca. OTHOcUTeNnbHAas MOJEKyNspHas Macca. MaccoBasi J0JsI XUMHYECKOTO
3JI€MEHTa B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anMoCBA3b KOJIMYECTBA, MAacChl M YUCIA CTPYKTYPHBIX
eMHUI] BeuecTBa. Pacu€Tel mo popmyraM XUMHUYECKUX COSIUHEHHA.

Ouznyeckue W XUMHUYECKHE SBICHHS. XUMHYECKass peakius W e€ MpU3HAKU. 3aKOH COXPaHEHUs MAacChl
BelecTB. XuMHUYeckne ypaBHeHus. Kiaccudukaius XUMHYECKHX peakiuil (COeqUHEHHs, PpasloKeHUs,
3aMeIIeHHs, OOMEeHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHWMHUYECKOW TMOCyn0#, mpaBujiaMu paboTel B jaboparopuu U OpuéMaMu oOpalieHus ¢
nabopaTopHbIM 000pyOBaHUEM, M3YYCHHE WM ONHCaHWE (PU3MYECKHX CBOHCTB 00pa3lloB HEOPTraHHMYECKHX
BelIeCTB, HAOMIOAeHNE (PU3NYeCcKuX (IJIaBJIeHUE BOCKA, TasHUE JIb/Ia, paCTUPAHUE caxapa B CTYIIKe, KUIIEHUE U
KOHJICHCAIIUsI BOJBI) M XUMHUYECKUX (FOPEHUE CBEYM, MPOKAIMBAHWE MEAHOW MPOBOJOKH, B3aUMOCHCTBUE
Mela C KHUCJIOTOW) sBJICHHWM, HAOMIOJeHWE U ONHCaHWE IMPU3HAKOB MPOTEKAHUS XHMHUYECKUX peakuui
(paszmokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI ¢ XJOPUAOM Oapwsi, pa3lioKeHHE TUAPOKCUIA MEIH
(I1) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Xele3a ¢ pactBopoM coiu meau (II), n3yuenue crocoOoB pasaeneHus
CMeceil: ¢ MOMOIIBI0 MarHuTta, (PUILTPOBAaHUE, BBIIAPUBAHHE, NUCTUILIALMS, XpoMaTorpadus, MpOBEICHHE
OYHCTKHU MOBAapeHHOW COJIM, HAOIIOJEHNEe U OMHCAHHE PE3yIbTaTOB MPOBEACHUS OIMbITA, WILTIOCTPUPYIOIIETO
3aKOH COXpaHEHUsI MacChl, CO3/IaHNE MOJIEIeH MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiilnue npeacTraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — anemeHT u mpocrtoe BemectBo. Haxoxxaenue kuciopoaa
B mpupoje, pusmueckue U XxuMudeckue cBoiicTBa (peakuuu ropenus). Oxcuasl. [IpumeHeHue kucioposa.
CriocoObl MOJy4eHHUs KHCIOpOoJa B JIA0OpaTOPUU M MPOMBIIUICHHOCTH. KpyroBopoT Kuciopojia B TpHUPOJIE.
O30H — amoTponHas MOAU(PUKAINS KUCIOPOa.



TeroBoit A3PPeKT XMMUIECKON peakiiy, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U SHIOTEPMHUYECKUE PEaKIIUU.
TomnuBo: yroap ¥ MeTaH. 3arpsi3HEHHE BO3/yXa, YCHJIEHHE MapHUKOBOTO 3(ddexTa, pa3pylleHrne 030HOBOTO
cI10s1.

Bogopon — anemeHT u mpoctoe BemiecTBO. Haxoxaenue Bojopoaa B mpupoje, (Gpu3ndeckrue U XUMHUYECKUe
CBOMCTBa, MPUMEHEHHE, CIIOCOOBI MOTy4YeHus. KucmoTel u conu.

Mosipablii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM YpaBHEHUSM.

dusnueckue cBorcTBa BoAbl. Bona kak pactBoputeinb. PactBopsl. HachllieHHBIE 1 HEHACBIILIEHHBIE PACTBOPBI.
PacTtBopuMocTh BemiecTB B Boje. MaccoBas 0Js BeEIIeCTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Posib pacTBOpOB B MpUPOJE U B KM3HU uelnoBeka. KpyroBopor Bojabl B NpUpPOAE. 3arpsi3HEHUE
MpUPOHBIX BOA. OXpaHa U OUYKUCTKA MPUPOJHBIX BOI.

Knaccudukanus nHeopranmdeckux coenuHenuit. Oxcuapl. Knaccudukaiys OKCHAOB: cOleo0Opasyronme
(oCHOBHBIE, KHUCJIOTHBIC, aM(oTepHbIe) W HecosieoOpasywmue. Homenkimarypa okcumoB. dusnueckue u
XMMHUYECKHE CBOICTBA OKCHJIOB. [lonydueHne okcuaos.

OcnoBanus. Kiaccudukanusi ocHoBaHMiA: METOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIIaTypa OCHOBaHUM.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lonydyeHre ocCHOBaHMIA.

Kucnorel. Knaccudukarus kucinor. Homenknatypa kuciot. @u3ndeckiue 1 XUMHUYECKHE CBONCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XMMUYECKHE CBOMCTBA colieil. [lomyuenne comnen.

I'enernueckas cBA3b MEXKAY KjlacCaMl HEOPraHUYECKUX COETMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/IeIeHne COJep)KaHusl KUCIOpoAa B BO3IyXe, MOJydeHHE, COOMpaHHe, paclo3HaBaHHUE U
U3Y4YeHHE CBOMCTB KHCJIOpOJa, HAOMIOACHHE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U  yCIOBHS
BO3HUKHOBEHHUSI U TPEKpalleHus ropeHus (moxapa), 03HAKOMJICHHE C 00pas3llaMd OKCHIOB U ONHCAaHUE HX
CBOMCTB, IOJTy4yeHUE, COOMpaHe, paclio3HaBaHUE M U3y4YeHHE CBOICTB BOJOpO/ia (TOpEeHHUeE), B3aUMOJIeCTBIE
Bogopoga ¢ okcumoMm wmenu (II) (BO3MOXHO HCIIOJIB30BAaHHME BHIEOMATEPUANIOB), HAONIOJCHHE O00pa3IloB
BEIIECTB KOJWYECTBOM | MOJb, HCCIIEIOBAaHHE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IUIHOU
PacTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEILIECTBA,
B3aUMOJICHICTBHE BOJIBI C METa/UIaMH (HATPHEM U KaJbIlieM) (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAJIOB),
HCCIIeIOBaHHE 00pa3I[0B HEOPraHWYECKUX BEIIECTB PAa3UYHBIX KJIACCOB, HAONIOJCHHE M3MEHEHHS! OKpPacKH
WHJIMKaTOPOB B pacTBOpax KHUCJIOT W IeJIouel, n3ydeHue B3ammojeiictBus okcuaa meau (II) ¢ pactBopom
CEPHOM KHUCJIOTHI, KACIOT C METAJJIaMU, PEaKLMi HEUTpalu3aluy, MOJy4eHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeTajula APYIMM W3 PAacTBOpPA COJM, PEIICHHE HKCIEPUMEHTAIBHBIX 33/1ad IO TeMe
«Baxnennme Ki1acchl HEOPraHUYECKUX COCIUHEHUNY.

Iepuonuueckuii 3axkoH u Ilepuoamyeckasi cucrema xummuuyeckux 3jemeHToB JI. U. MenaeneeBa.
CtpoeHue aToMmoB. XuMuveckas cBsi3b. OKNCINUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

[lepBble MOMBITKU KiIAacCU(PUKALMA XUMUYECKUX diieMeHTOB. [loHsTHe O Trpymnmax CXOJHBIX 3JIEMEHTOB
(mIesouHble M MIETIOYHO3EMENbHBIE METaJUIbl, TaJOr€Hbl, MHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3zyroT
amoTepHbIe OKCUIBI U TUAPOKCUJIBI.

Ilepnonnueckut 3akoH. Ilepuomuyeckas cucremMa xumudeckux onemeHtoB JI. WM.  Menneneesa.
Kopotkonepuonnas u amuaHONepuoaHas ¢opmbl [leproaudeckoil cucteMbl XUMHYECKHUX anemeHToB JI. .
Menpneneesa. Ilepuoasl u rpynmnsl. GU3UYECKUNH CMBICI TOPAJIKOBOIO HOMEpAa, HOMEPOB MEPUOAA U TPYIIIIbI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sjiep. M3oTomnbl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UEK aTOMOB
nepBeix 20 xumudeckux daeMeHToB llepumoamueckoin cuctembl J[. WM. MenneneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA 110 ero nojoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH MU3MEHEHHUs paJnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUNINYECKUX U HEMETAJUIMYECKHX
CBOMCTB M0 Tpymnmnam 1 Nepuoam.

3nauenue [lepuonuueckoro 3akoHa u [lepuoandeckoi CUCTEMbl XUMUUYECKUX 3JIEMEHTOB /IS PA3BUTUSI HAYKH
u npaktuku. [[. . MenaeneeB — yd€HbIN U TpaXIaHUH.

Xumunyeckasi cBsizb. KoBajeHTHasi (moJisipHasi U HEMOJIAPHAs) CBSI3b. DJEKTPOOTPHUIATENIEHOCTh XMMHUYECKHUX
37eMEHTOB. MIoHHas CBS3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuy. [Iporecchl OKUCIeHns 1 BOCCTaHOBJIEHUSI.
OxucauTenu 1 BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



u3yueHne oOpa3IoB BELIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJICHCTBHE TMIPOKCHAA IIUHKA C PacTBOpaMH
KHCIIOT U IIEJNIOYEH, MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIINX MPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakliuu pas3ioKeHNsl, COETUHEHUS).

Meostcnpeomemnvwie ceasu

Peanuzanus MEXIpeIMETHBIX CBSA3EH NPU U3YYECHUH XMMHHU B § KJIacCe OCYIIECTBISIETCS Yepe3 UCTIONb30BaHUE
KaK OOIIMX E€CTECTBEHHO-HAY4YHBIX MOHATHUN, TaK W TOHATUN, SBISIOUIMXCS CHUCTEMHBIMU JUISI OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'0 IUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE MOHSTHUS: Hay4yHbIH (DaKkT, THUIOTe3a, TEOpHUs, 3aKOH, aHallu3, CHUHTE3,
KJaccu(uKanus, NepuoANYHOCTh, HAOJIOIeHNE, SKCIIEPUMEHT, MOJICTUPOBaHHE, U3MEPEHHE, MOJIEITb, SIBIICHHE.
®duszuka: Matepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIWJ, U30TOMBI, PaJAHMOAaKTUBHOCTh, MOJIEKYJIa,
AJIEKTPUUECKUI 3apsi]l, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHIE BEILECTBa, ra3, (U3n4ecKue BeTHIUHbI,
€IMHUIIBI U3MEPEHHUs, KOCMOC, TJIaHeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAIIbl, TOPHBIE MOPO/IbL, MOJE3HBIE NCKOMAeMble, TOILINBO, BOJAHbBIE

PECypCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakus

Ilepuognueckuii 3akoH. Ilepmonnyeckas cucrema xummdeckux snemeHtoB Jl. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHYECKHX 3JIEMEHTOB NEPBBIX TPEX IMEPUOAOB, KA,
KaJbllUs W UX COEAVUHEHHH B COOTBETCTBMM C IIOJIOXKEHMEM 3JeMeHTOB B llepumoamueckoil cucreme u
CTPOEHHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XMMUYECKOW CBA3M. THIBI KPUCTANIMYECKHX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT THUIA KPUCTAIUINYECKON PEMIETKN U BUJA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUECKUE CBOICTBA BEIIECTB, OTHOCAIIMXCS K
Pa3IMYHBIM KJIacCcaM HEOPTraHWYECKUX COEIMHEHMM, FTEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.
Knaccuukanuss XMMHYECKHX peakIMi MO pa3iuyHbBIM IMpH3HAKaM (10 YHCIY M COCTaBy YYaCTBYIOIIUX B
pEaKIuu BEIIeCTB, M0 TEIIOBOMY 3P EeKTy, 0 U3BMEHEHHUIO CTeNeHeN OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO
O0paTUMOCTH, IO YYacTHIO KaTaqu3aTopa). OK30- U OSHAOTEPMHUYECKHE pPEAKLUH, TEPMOXUMHUYECKHUE
YpaBHEHUS.

[ToHsATHE O CKOPOCTH XUMHUECKOW peakiuu. [ToHsTre 00 00paTUMBIX U HEOOPATUMBIX XUMHUECKUX PEaKIIHIX.
[loHsiTHE O TOMOrE€HHBIX M TETEpOreHHbIX peakuuax. [lonsTme o katanusze. IloHsATHE O XMMHUYECKOM
paBHOBecHM. DaKTOpbI, BIHAIOIIME HA CKOPOCTb XUMHUYECKOHW pEaKIUU M IOJIOKEHHE XUMHYECKOIO
paBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENBHBIE PEAKINUU, DJEKTPOHHBIM OanaHC OKHUCIMTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBleHUE YPABHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIl C MCIOIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLUALMU. DIEKTPOIUTH U HEINEKTPOIUThl. KaTnoHbl, aHMOHBL. MexaHu3m
JUCCOLMAIMU BELIECTB C Pa3IMYHbIMM BHJAMU XUMHUYECKOM cBs3u. CreneHp auccouunanuu. CUIbHBIE U
cia0ble AJIEKTPOTUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBHSI MPOTEKAHUS peaKuii HOHHOTO 0OMEeHa, MOJTHbIE U COKpaIEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOWCTBa KHUCIOT, OCHOBAHUN M COJIEH B CBETE MPEJCTABICHUN 00 DIICKTPOITUTHICCKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [ToHsTHE O rHApONIN3E CONEN.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAJUINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJNIOB U HEMETAJIJIOB
(rpadbuta W amMasa), CIOXHBIX BEIIECTB (XJOpPUJA HATPHUs), HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PeakIMM OT BO3JEHCTBUS pa3IMYHBIX (PaKTOPOB, HCCIETOBAHUE IEKTPOIIPOBOIHOCTH PACTBOPOB
BELIECTB, MpOIlecca JUCCOLUALMU KUCIOT, [esouell U coielt (BO3MOKHO HCIOIb30BaHUE BUJIEO MaTepUasoB),
MIPOBE/ICHUE OIBITOB, WJUTIOCTPUPYIOMIMX TPU3HAKKA MPOTEKaHUs peaKuuid HMOHHOro oOMeHa (oOpa3oBaHue
ocaJKa, BBIJEJIIEHHE Ta3a, oOpa3oBaHHE BObI), OIMbBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTEJBbHBIX PEAKIINN (TOPEHHE, PEAKIIUH PA3JI0KEHNUS, COEIUHEHHS ), PaCIO3HABAHUE HEOPTraHNYECKUX
BEILIECTB C MOMOIIbI KAUECTBEHHBIX PEAKLIUNA HAa MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeraibl 1 MX cOeJUHEHUS

OObmiass xapaktepucThka ragoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTETEHU OKHCIICHUS.
Crpoenue u pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMUYECKHE CBOMCTBA HA MMPUMEpE XJIopa
(B3auMoelicTBHE ¢ MeTaUlaMH, HEeMeTallaMu, LienodyaMu). XiaopoBogopoa. ComsHas KHCIOTa, XUMHUYECKHE



CBOMCTBA, NOJIy4CHHUE, IPUMEHEHKE. [[eficTBHE XJIopa U XJIOPOBOAOPOIa HAa OpraHU3M ueloBeKa. BakHenmue
XJIOPU[IBI U UX HAXO0XJACHUE B IPUPO/IE.

OOmast xapakTepucTuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTE€pHbIE CTETEHU
okucienusa. CtpoeHne U (U3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa M Cepbl. AJJIOTPOIHBIE
MOJU(UKAIIIN KUCIOPOJIa U cepbl. XUMHUECKUE CBOMcTBa cepbl. CepoBOAOpOA, CTpoeHHE, (pu3nuecKkue u
XUMHYecKre cBorcTBa. OKCHUIIBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCUI0B. CepHast Kuciora, pu3ndeckue
U XMMHUYECKHE CBOWCTBa (0OIIME Kak MpeACTaBUTENs Kiacca KHCIOT U crneuupuyeckue). XUMHUECKue
peaxiuu, JeKalue B OCHOBE MPOMBIIIEHHOTO Crocoba MojlyuyeHusi cepHoil KuciaoTel. [IpuMenenue cepHoit
kucaoTel. CoJM CepHOM KHCIIOTHI, KayeCTBEHHas peakius Ha cyinbdar-uoH. Haxoxnenue cepsl u eé
COeMHEHNI B mpupone. XUMHUECKOE 3arpsi3HEHUE OKpYKarolleld cpellbl COSAMHEHUSIMH Ccepbl (KHCIOTHBIE
J0XK]U, 3arpsi3HEHUE BO3/1yXa M BOJ0OEMOB), CITIOCOOBI €ro Mpea0TBPAIICHUSI.

OO6mras xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIEHU
OKHCIICHHS. A30T, paclpoCTpaHEeHHE B MpUpoje, Hu3NYecKkrne U XUMHUECKue cBoicTBa. KpyroBopor azora B
npuposae. AMMHak, ero Gu3nYecKue U XMMHYECKHe CBOICTBa, moflydyeHue u npuMmenenrue. Colu aMMOHUS, UX
¢u3nyeckue M XMMUYECKHE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakuus Ha HOHBI aMMOHHS. A30THas
KHCIIOTa, €€ MoJlydeHue, Gu3ndeckrue U XMMUYEeCKUe CBOMCTBa (00IIMe Kak MpeicTaBUTeNs Kiacca KUCIOT U
cneuupuyeckue). lcrnonb3oBaHue HHUTPATOB W COJICH aMMOHHS B KauecTBE MHHEPAJIbHBIX yI0OpEHUIl.
XUMUYEeCKOe 3arpsi3HEHHE OKpYXalolled cpeibl COeIMHEHUSMHU a30Ta (KUCIOTHBIE IOXKAM, 3arps3HEeHHe
BO3/yXa, MOYBHI M BOJ0EMOB). Docdop, ammorponusie Moaupukanuu dochopa, puznyeckrne 1 XUMHUIECKHE
cBoiictBa. Oxcupa dochopa (V) u dochopnHas kuciora, GU3NIECKHE U XUMHUYECKHE CBONCTBA, MOJTy4YeHHUE.
Hcnons3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YIOOPESHU.

OO6mras xapaktepuctuka d1emMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTEIECHU
OKHCIICHUS. YTIEpOo/, aJLIOTPOIHbIE MOIU(PHUKAIIMH, PACIIPOCTPAHEHHUE B IPUPOIE, (PU3NIECKHE U XUMHUYECKHUE
cBoiictBa. Ancop6Orusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoaa, uxX Gu3ndecKue U XUMHUYECKHE
CBOWCTBa, JIefiCTBUE HA KUBBIE OPTaHU3MBI, IOJY4YE€HUE U IPUMEHEHHE. DKOJIOrHYECKHe MTPOOJIEMbl, CBSI3aHHbIE
¢ okcuaoM yriaepona (IV), rumoresa r00aqbHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBIN 3(dekt. YrompHas
KHcIoTa U e€ coiu, uX (pU3MyecKkrue M XMMHMYECKHe CBOWCTBA, MOJy4deHHe M IpuMeHeHue. KauecTBeHHas
peakius Ha kapOoHaT-uoHbI. Mcnonb30BaHne kKapOOHATOB B OBITY, MEAMIIMHE, TIPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHUX BEIIECTBAaX KaK O COCAMHEHHSX yriiepoja (MeTaH, 3TaH, STHIIEH,
alleTWIEH, JTaHOJ, TJMIEPHH, YKCyCcHas Kuciota). IlpupoaHble HCTOYHMKH YIIIEBOAOPOAOB (yroJb,
MIPUPOJIHBIN Ta3, He(Th), MPOIAYKTHI UX TIepepadOTKu (OE€H3HH), UX POJIb B OBITY M TPOMBITIUIEHHOCTH. [loHsATHE
0 OWONIOTMYECKM BAKHBIX BEIIECTBAX: JKMpax, Oenlkax, YrieBoJaX — M HUX POJIM B JKU3HHM YEJIOBEKa.
MatepuanabHO€ €AMHCTBO OPraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usndyeckue U XUMHUYECKHE CBOWCTBA, MoJiyueHHEe M mpuMeHeHue. CoequHEeHUsT KpEMHHS B
npupone. OO6mme mnpencraBieHus o0 oxcume kpemHust (IV) u xpemHueBoit kuciore. CHIHMKAThI, HX
UCIOJIb30BaHNE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHelire cTpouTelbHbIE MaTepualibl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, ene300eToH. I[IpobGnembl 6€30macHOTO HCMOJIB30BAHHS CTPOUTEIBHBIX MAaTEepHUaOB B
MMOBCEHEBHOW KU3HU.

Xumuueckuii yKcnepumenm:

u3yueHne oO0pa3ll0OB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI, NMPOBEACHHE KayeCTBEHHBIX
peakuuil Ha XJIOPUI-UOHBI M HAOIIO/IEHUE MPU3HAKOB MX MPOTEKAHUSs, OMBITHI, OTpakarouue (Gpusndeckue u
XMMHAYECKHE CBOWMCTBAa TaJOr€HOB M WX COCNMHEHHMH (BO3MOXHO HCIIOJIb30BAaHHE BHEOMATEPHAJIOB),
03HaKOMJICHHE C 00pa3amMu XJOpUI0B (TAJIOT€HUIO0B), O3HAKOMJIEHHE ¢ 00pa3iaMu cepbl U €€ COCTUHEHUSIMU
(BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEPHAJIOB), HAOMIOIEHHE Mpolecca OOYIIMBaHUs caxapa Mo JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHON KHUCJIOTHI, M3yUYe€HHWE XHUMHUYECKHX CBOMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI,
MPOBE/ICHNE KaUeCTBEHHON PEeaKlUu Ha CylIb(aT-uoH U HAOII0AeHNe Ipr3HaKa e€ MpOTeKaHus, 03HAKOMJICHUE
¢ (GUBMYECKMMH CBOWCTBAMH a30Ta, ¢ochopa U HUX COCAUHCHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), 00pa3liaMu a30THHIX U POChHOPHBIX YAOOpEHMIA, TOTydeHne, COOMpaHue, paclo3HaBaHUue U
M3Yy4YEeHHE CBOMCTB aMMHUaKa, IPOBeJcHNE KaUYeCTBEHHBIX peaklUii Ha MOH aMMOHUS U (ocdaT-uOH U U3yueHue
MPU3HAKOB HX MPOTEKAHHUS, B3aUMOJIEHCTBHE KOHIEHTPHUPOBAHHOM a30THOW KHCIOTHI C MEbI0 (BO3MOXHO
UCIIOJIb30BaHNE BHUIEOMATEpHUaIOB), H3y4Y€HHE MOJieled KpUCTANIMYeCKMX pemeéToK anmMasa, rpadura,
¢bymiepeHa, O3HAKOMIJIEHHE C TPOLIECCOM afCOPOIMHM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, cooupaHue, paclio3HaBaHue U M3y4eHHE CBOICTB YIJIIEKUCIIOrO rasa,
MIPOBE/ICHNE Ka4eCTBEHHBIX Peakluii Ha KapOOHAT W CHIIMKAT-MOHBI M M3YYE€HHE MPU3HAKOB UX MPOTEKAHHUS,



03HAKOMJICHHUE C MPOAYKIIMEH CUIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 M0 TeMe
«Baxunennme HeMeTaIbl U UX COSAUHEHUSD.

MeTta/uibl M UX COeIMHEHUS

OO01as xapaKTepuCTHUKa XMMHUUECKHUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHMHU HX MoyioxkeHus B Ilepuoanueckoit
cucteMe xumuueckux onemeHtoB J[. WM. MenneneeBa u crpoeHus artomoB. CTpoeHHE METaIOB
Mertanueckas CBA3b U METAJUIMYECKasi KPUCTAJUIMYECKasT PelIETKa. DIEKTPOXUMUYECKUN psii HANPSKEHUH
MeTayioB. GU3NYECKUE U XUMHUYECKHE CBOMCTBAa MeTayuioB. O0Iue crocoOsl moiyuyeHus: MetamuioB. [lousTue
0 KOpPpO3UHU METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CrijiaBsl (CTajb, YyryH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MMPOMBITIIIEHHOCTH.

[Ilenounbie Metambl: nojoxkeHue B Ilepuoaumueckoil cucreme xumuueckux snementoB Jl. M. Menneneena,
CTPOEHUE UX aTOMOB, HAXOXJEHUE B Mpupojie. Pu3nueckue U XMMUYECKHUE CBOMCTBA (HAa MpUMEpEe HATpUs U
kanust). OKCUIBI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHre MeT0uHbIX METAJUIOB U UX COSIUHEHUH.
[[lenoyHo3eMenbHBIE METAJUIBI MArHUM M KaJbLUW: MOJ0KeHUE B llepruoanyeckod cCuUcTeMe XUMHYECKUX
sanementoB J[. 1. MenzaeneeBa, cTpoeHHEe UX aTOMOB, HaXOXIEHHE B Mpupojie. PU3NYECKUE U XUMUYECKHUE
CBOMCTBa Maruusi M Kaiblus. BaxHelme coequHeHns Kaublus (OKCUJl, TUAPOKCUM, coyr). JKECTKOCTh BOABI
1 CIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuognueckoit cucreme xumudeckux annemeHToB JI. M. MenpeneeBa, crpoeHue
aToMa, HaxOoXjaAeHHe B mpupoje. Ouznueckrue M XMMHYECKHUE CBOMCTBA altOMHUHUSA. AMQOTEepHBIE CBOWCTBA
OKCH/JIa ¥ TUJIPOKCUJIA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoanyeckoii cuctreMe xumuyeckux 3mmemeHToB /. 1. Menaeneesa, cTpoeHue aToma,
HaxoXkJieHue B npupoje. Guznueckue U XMMUYECKUe CBOMCTBA kene3a. OKCUIbl, THIAPOKCUIBI U COJIU Kele3a
(IT) m xxene3a (III), ux cocraB, CBOWCTBA U MOTyYEHHUE.

Xumuueckuit 3xcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMd METaJUIOB U CIUIaBOB, WX (PU3NYECKHUMH CBONCTBAMH, HW3y4YEHHE PE3yJbTaTOB
KOPpPO3UH METaIOB (BO3MOKHO HCIOJB30BaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJA
KaJIbIIUsl U HATPUS C BOJOW (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUAJIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM
BOJIbI, MpOIlecca TOPEHHs kKejle3a B KHUCIOpoJie (BO3MOXKHO HMCIOJB30BaHUE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKAaHUs KaYyeCTBEHHBIX pEakUUi Ha MOHBI: MarHus, Kajlblus, alllOMUHUA, IIMHKA, >kene3a (II) u xenesza
(ITI), memu (II), HaOnrofeHWE W OMUCAHUE TPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS, Kauus U
Kalbplusl (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpHUAIOB), HccieloBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTIOMUHUS U TUJAPOKCHUIA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3aja4 1o TeMe «BaxkHelme MeTaibl U UxX
COEJIMHEHU .

XuMus M OKpyxKamoLias cpeia

BemectBa m marepuanbl B TOBCEAHEBHOM JKM3HM 4YeJIOBEKa. be3omacHOE€ HCHOJIb30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [IepBasi HOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XuMUYecKkoe 3arps3HEHHe OKpYXaroliel cpensl (MmpeaenbHas AOMycTUMas KOHIEHTpalus BEIIeCTB, Jaajee —
[TJK). Ponps XxuMuu B pemieHNH KOJIOTHIECKUX POOIIeM.

Xumuueckuii IKcnepumenm:

M3Yy4YeHHE 00pa3lloB MaTepUAIOB (CTEKIIO, CIIaBbI METAJIOB, MIOTMMEPHBIC MATEPHAIIBI).

Meostcnpeomemnvwie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€U MPU M3YyYEHUU XUMUU B 9 Kilacce OCYIIECTBIISIETCS YEPe3 UCIIOIb30BAHNE
KaK OOIIMX E€CTeCTBEHHO-HAY4YHBIX MOHATHUN, TaK W TOHSTUN, SBISIOUIMXCS CHUCTEMHBIMU JUISl OTAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHbIH (DaKkT, THUIOTe3a, 3aKOH, TEOpHs, aHallu3, CHUHTES,
KIacCUUKALUS, IEPUOJUIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJICTTHPOBAHUE, H3MEPEHUE, MOJIENb, SIBJICHHUE,
MapHUKOBBIN A (PEKT, TEXHOIOTHS, MaTEPHAITHI.

dusnka: Matepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIU, U30TOIbI, PaAHOAKTUBHOCTh, MOJIEKYJIA,
ANEKTPUYECKUH 3apsiji, TPOBOJIHUKH, OTYIIPOBOJHUKU, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM,
arperaTHoO€ COCTOSIHME BeIlleCTBa, TIa3, pacTBOp, PacTBOPUMOCTb, KpUCTaUIMUECKas pEemETKa, CIUIABBI,
¢bu3nyueckre BeIMUNHBI, AUHHUIIBI U3MEPEHUsI, KOCMUYECKOEe POCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COJHIIE.
Bbuonorusi: QorocunTes, abIxaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE YIOOPEHHS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIE TTOPOIBI, MTOJIE3HBIC NCKOTAEMbIE, TOTLUTUBO, BOAHBIE

PECYpCHI.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JluuHOCTHBIE pPE3yNbTaTHl OCBOEHHUS MPOTpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs JOCTUTAIOTCS B XOJE
oOydeHUs XUMHUH B €IMHCTBE y4EeOHOW U BOCIHTATEIHHON JESITEILHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMH
POCCUHCKMMH COLIMOKYJIBTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMM, TNPUHATHIMH B OOIECTBE
MpaBWJIaMd W HOPMaMd TIOBEIEHUS U CHOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUsS, CaMOpa3BUTUA U
COIMATM3AIIN 00YJarOIITUXCSI.

JIM4HOCTHBIEC PE3yIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOU MO3UTUBHBIX
LIEHHOCTHBIX OPUEHTALINI 1 paCIIMPEHHUE OIIBITA AESITEIIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:
1)maTpuoTH4YeCKOro BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY MW HAydYHOMY HACIEIUIO,
MOHUMAHMS 3HAYCHHS] XMMHYECKOM HAyKM B JKU3HH COBPEMEHHOTO OOIEecTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEpHOM WMH(OpMaInel O MepeaoBBIX JOCTIKCHHUSIX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00 YCTPOHUCTBE MUpaA U OOIIECTBA;

2)rpas>KIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUSI O COLUAJIbHBIX HOpPMax MW TMPaBWIAX MEXKIUYHOCTHBIX OTHOILIEHUH B KOJUIEKTHUBE,
KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIE3HOM, y4eOHOMCCIIEIOBATEILCKONW, TBOPUYECKON U
JIPYTUX BHUAAX JEATEIHHOCTH, TOTOBHOCTU K Pa3HOOOpPA3HON COBMECTHOW JAEATEIHLHOCTU TPU BBINOJHEHUU
yueOHBIX, TO3HABATENbHBIX 3a/1a4, BBHIOJHEHUU XUMUYECKUX SKCIEPHUMEHTOB, CO3JJaHUN y4eOHBIX MPOEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAHHWIO U B3aWMOIIOMOINM B IMPOIIECCe 3TOM y4eOHOU AESITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJACHHE M IOCTYNKM CBOMX TOBAPUUIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJEACTBUI MOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE NIPEJCTABICHUS O BEIIECTBE U XMMUYECKON PEAKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HAYKW WU COCTABISIOIIME OCHOBY JJisi MOHHMMAHMSI CYIIHOCTHM HAy4YHOH KAapTHUHBI MUpA,
MIPEJICTaBICHHS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOIHOMN
Cpenoii, 0 poJI XMMHUU B MO3HAHUH 3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIPABJIICHHbIE Ha TMOJNyYEHHWE HOBBIX 3HAHWHA MO XWUMHUHU, HEOOXOJUMBIE IS
00BsCHEHHUST HAOJI0IaeMbIX MPOIECCOB W SIBJICHUM, TMO3HABATENIbHON, MH(POPMAIIMOHHONW W YHUTATEIhCKON
KYJIBTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIFHON PabOTHI C Y4eOHBIMH TEKCTaMU, CIIPABOYHOM JINTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH UH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYEHHUIO U IMO3HAHMIO, JIIOOO3HATENBFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K €amM000pa30BaHUIO,
MPOEKTHOM M HCCIIEI0BATENbCKONW JESATENIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIPaBICHHOCTH M YpPOBHS
oOyueHus B JalbHEUIIIEM;

4)(popMupoBaHus KyJbTypPbl 310POBbS:

OCO3HaHUE IIEHHOCTH KM3HHU, OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 37I0POBbIO, YCTAHOBKH Ha 3/JI0pPOBEIi 00pa3
KHU3HU, OCO3HAHUE MOCIEACTBUM M HENPUSATHUE BPEIHBIX MPUBBIUEK (YMOTpeOJeHHs alKorofisi, HApKOTHUKOB,
KypeHus1), HeOOXOJMMOCTH COOIIOACHHUS MPaBI 0€30MacHOCTH NpU 0OpaIleHNH ¢ XUMUYECKUMHU BEIIeCTBAMHU
B OBITY U pEIbHON KU3HH;

5)Tpy10BOro BOCHUTAHUA:

UHTEpEC K MPaKTUYECKOMY H3y4YeHHIO mpodeccuil W Tpyda pazIudyHOro poja, yBaXKEeHHE K Tpydy U
pe3yiabTaTaM TPYJIOBOM JEATeIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUW [0 XUMUH,
OCO3HAHHBIM BBHIOOP HMHIWBUIYaTbHOW TPACKTOPUH MPOJOIDKEHUS OOpa3oBaHHUs C YUYETOM JUYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XUMHUH, OOINECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCHENIHOM
npodeccnoHaNbHOM N1eATEeIbHOCTH U PAa3BUTUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuOHATBHON Cpejie;

6)3K0J10rM4ecKOro BOCIUTAHNS:

HKOJIOTUYECKU IIeJIecCO00pa3Hoe OTHOIIEHHE K TNPUPOAE KaK HCTOYHUKY KM3HH Ha 3emiie, OCHOBe e&
CYLIECTBOBAaHMSI, TOHUMaHHUE [IEHHOCTHU 37J0pOBOro U Oe3omacHoro odpasa >KM3HH, OTBETCTBEHHOE OTHOILIEHUE
K COOCTBEHHOMY (PM3MUECKOMY U TICUXHMYECKOMY 3/I0pOBBIO, OCO3HAHHE IEHHOCTH COOJIOJICHHS IPABUI
0€e301MacHOTo MOBEACHMsS TPU padOTe C BELIECTBAMU, a TAK)KE B CUTYAIUSIX, YIPOXKAIOIIKX 30POBbIO U JKU3HU
JTIO/CH;

CIIOCOOHOCTH TMPHUMEHATh 3HAHMS, MOJy4yaeMmble MPU M3YUYEHUU XUMUH, JUISl pelleHus 3ajad, CBSI3aHHBIX C
OKpYKarollle MPUPOAHOM CpeNoM, [ MOBBILIEHUS YPOBHS SKOJIOTMYECKOW KYJIbTYPbl, OCO3HAHMS
r7I00aJBPHOTO XapakTepa SKOJIOTMYECKHX MpoOJeM U MyTed HMX pEelIeHHs IMOCPEICTBOM METOJIOB XHUMHUH,



HKOJIOTUYECKOTO MBIIUICHHs, YMEHHS PYKOBOACTBOBAaTbCA MM B IO3HABATENIbHOH, KOMMYHHMKATHBHOM U
COIIMAJIbHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISAIOT 3HAUMMbIE I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOlIeHayYHbIE TOHATHSA (3aKOH, TEOpHWs, NMPHUHLUI, TUMOTe3a, (aKT, CUCTEMa, IMPOLECC, HKCHEPUMEHT U
JpYyToe.), KOTOpble HCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTaxX M IO3BOJISIIOT Ha OCHOBE
3HaHUN M3 3TUX MpeaMeToB (OPMHUPOBATH MPEACTABICHHE O IEJOCTHOW HAY4YHOM KapTHHE MHUpa, U
YHHUBEpCaJdbHble YyueOHble JeWCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE, PETYJISTHUBHBIE), KOTOpHIE
obecreunBaOT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUIAHUPOBAHHUIO M OCYILIECTBICHHUIO y4eOHOM
NeSITeIbHOCTH.

ITo3HaBaTebHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble Jjornueckue aeiicTBHA:

YMEHHUSI HUCHOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIJICHUS TPH OCBOCHUM 3HAHWM: PacKpbIBaTh CMBICIT
XUMHUYECKUX TOHATHHM (BBIOENATh MX XapakTepHble NpPHU3HAKM, YCTaHABIMBAaTh B3aUMOCBS3b C JPYTUMU
MOHATHUSMH ), UCTIOJIB30BATh MOHATUS JUIsI OOBSICHEHUS OTJCNBHBIX (DaKTOB U SIBJICHUHN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJacCU(PUKALUKA XUMUYECKMX BEIIECTB U XHMHUYECKUX DPEaKIMi, yCTaHaBIUBAaTh MPUYMHHO-
CIIC/ICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Yy4Y€HHs, CTPOUThH JIOTHUECKHE pPACCYXIEHUS (MHIyKTUBHBIC,
JIeIyKTUBHBIE, [10 AaHAJIOTUH), IEJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

YMEHHE TNPHUMEHATh B MpoIlecce IMO3HAHMsS MOHATHS (IpeAMETHBIE M METalpeIMETHBIE), CUMBOJIHNYECKUE
(3HAKOBBIE) MOJIENIU, UCTIOJIb3yEeMbIE B XUMUHU, TPEOOPa30BbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE
NPEJCTAaBICHUS — XUMHUUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYECKasi (opMysa U ypaBHEHHE XMMUYECKOMH
peaKuuu — TpU pEHIeHUH Y4eOHO-NO3HABATENbHBIX 3a7ad, C Y4ETOM 3THUX MOJIENbHBIX MPEICTaBICHUN
BBISIBIISITh M XapaKTEpU30BaTh CYHIECTBEHHBbIE MPU3HAKA H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILIECTB U
XUMHUYECKHUX PEaKkui, BBISIBIATH O0IINE 3aKOHOMEPHOCTH, TPUUNHHO-CJIEICTBEHHBIE CBSI3U U MPOTHUBOPEYUS B
M3Yy4aeMBbIX MPOLECCAX U SBICHUSX.

Ba3oBble uccienoBarejbCcKue 1eHCTBUA:

YMEHHE HCIIONIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaYE€CTBE MHCTPYMEHTA IO3HAHMS, a TaKXKe B KadyeCcTBE
OCHOBBI JJIs1 POPMHUPOBAHUS TUIIOTE3HI [0 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbIX CYKJICHU;
pUOOpETEeHUE OIBITA MO MJIAHUPOBAHUIO, OPTaHU3AIMH U MTPOBEIACHUIO YUEHUYECKUX dKCIIEPUMEHTOB, YMEHUE
HaONoIaTh 3a XOJOM TMpOIecca, CaMOCTOSITENbHO IPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
0000IIeHUsT M BBIBOABI 10 pe3yjbTaTaM IPOBEAEHHOTO OINbITa, HCCIENOBAHUSA, COCTABIATH OTUYET O
MpoJieTIaHHOM padoTe.

Paborta ¢ undopmanmeii:

yMeHHE BbIOMpaTh, AaHAJIW3UPOBATH W MHTEPHPETUPOBATH HHPOPMAIMIO pA3IMYHBIX BHAOB U (opM
NPEJCTAaBICHNS, IOJy4aeMyl0 W3 Pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAS JIMUTEpaTypa XUMHUYECKOTO
CoJiep’KaHus, CIpaBOYHBbIE MMOcoOus, pecypchl MHTepHeTa), KPUTHUUECKH OLIEHUBATh MPOTHBOPEUYMBYIO H
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE MPUMEHSTh Pa3IU4HbIe METO/bI U 3alpOChl MPU MOUCKe U 0TOOpe MHPOPMAIIUU U COOTBETCTBYIOIINX
JAHHBIX, HEOOXOAMMBIX JUIS BBIMOJHEHHS Y4YEOHBIX M TIO3HABATENIbHBIX 3a/lad OIpPENeJIEHHOTO THIIA,
npuoOpeTeHue OombITa B O0JACTH HUCIHOJB30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTHUH,
OBJIa/ICHUE KYJIbTYPOH aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX MTOMCKOBBIX CUCTEM, CAMOCTOSTEIILHO BBIOMPAThH
ONTUMAJIbHYI0 (QOpMYy TMpecTaBieHHs HHPOpPMALMM M HWILIIOCTPUPOBATH pelIaeMble 3aJaud HECI0KHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu popmamu rpauki 1 UX KOMOMHALIUSMH,

YMEHHE MHCIONIb30BaTh M aHaJU3WpOBaTh B Ipoliecce Yy4yeOHOW U UCCIIeOBATEIbCKON 1eATeIbHOCTH
MH(OPMAIIHIO O BIMSHUU MPOMBIIIICHHOCTH, CEIbCKOT0 X03HUCTBAa M TPAHCIIOPTA HA COCTOSTHUE OKPYXKarolen
MPUPOIHOM CPEBI.

KoMMyHHUKaTHBHbIE YHHBepcaJbHbIe Y4eOHbIe el cTBHA:

YMEHHUS 3aJaBaTh BONPOCH (B Xojie Auanora W (WiaW) JUCKYCCHU) IO CYIIECTBY OOCYXIAeMOW TEMBI,
(bopMyIHMpOBATH CBOU MPESIOKEHHSI OTHOCUTEIHHO BBHITIOJHEHUS IPEJIOKEHHOH 3a/1a4H;

YMEHHS TMPEACTaBIATh MOJYYEHHbIE Pe3yJIbTaThl MO3HABATENBHOM IESTENTbHOCTH B YCTHBIX M NMHUCHMEHHBIX
TEKCTax; JAeJaTh MPE3CHTAIHMIO PE3yIbTATOB BHIIOJHEHUS XUMUYECKOTO dKCIIEpUMEHTa (J1AOOPaTOPHOTO OTIBITA,
nabopaTopHON PabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOCKTA);

YMEHHUSI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM INO3HABATEILHOW M HMCCIEI0BATEIbCKON
NeSITeIbHOCTH MPH PEIIeHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COIIAaCOBaHUS
no3unui (00CyKIeHnus, OOMEH MHEHHSMH, «MO3TOBBIE LITYPMBD», KOOPIHMHALMS COBMECTHBIX JEHCTBHIA,
oTpesieNieHUE KPUTEPUEB MO OLICHKE Ka4eCTBA BHITIOJHEHHON pabOTHI U IpyTHe).



PeryasitTuBHbIe YHHBepcaJlbHbIe y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LENIH AEATEIbHOCTH, MJIaHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIUPOBATh U
IpU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESATENBHOCTh, BbIOMpaTh HambOosee 3((eKTHBHBIE CIIOCOOBI
pelieHrs Yy4eOHBIX U T[IO3HABAaTEJIbHBIX 3aJa4, CaMOCTOSITENIBHO COCTaBISATh WM KOPPEKTHPOBATH
MPE/UIOKEHHBIA alTOPUTM JIEHCTBUI TpU BBIMOJHEHMM 3aJaHUN C y4ETOM TOJYYEHHUS HOBBIX 3HAHHHA 00
U3y4aeMbIX OOBEKTaX — BEHIECTBAX M pEaKUusiX, OIIEHUBATh COOTBETCTBHE IOJIYUEHHOTO pe3yJibTaTa
3asIBJICHHOM 11€JIM, YMEHHUE UCII0JIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCJIOBUH 3a/1aHUN.
HNPEAMETHBIE PE3YJIBTATBHI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHMIO OO0S3aTENBHOIO CONEP)KaHMs, YCTaHOBIIEHHOTO TaHHOMN
denepanbHON paboueil MporpaMMoil, BBIIEISIOT: OCBOEHHBbIE OOYYalOUIMMUCS HayudHble 3HAHUSA, YMEHUS U
Croco0Bb!I JeiicTBUH, crienupuueckue 1 MPeaMEeTHON 00nacTi «XUMHUS», BUIBI 1ESTEITFHOCTH IO MOTYyYSHHIO
HOBOT'O 3HAHMS, €r0 HMHTEpIpeTaluy, NpeoOpa3oBaHUIO M NMPUMEHEHHIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYaLUsIX.

K xonmy oOyuenuss B 8 kjacce mnpeaMmeTHble pe3ynbTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTpa)arhb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUH:

o PacCKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX MOHSITHI: aTOM, MOJIEKYJIa, XUMUYECKHI AJIEMEHT, TPOCTOE
BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJTHOPOJAHAS U HEOAHOPOHAs ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAas
U MOJIEKYJIsIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0JIs XUMUYECKOIO
AJIEeMEHTa B COEAMHEHHH, MOJSPHBI 00BEM, OKCHJA, KUCIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPUILIATEIHHOCTD,
CTENEeHb OKHCICHMSA, XMMHYECKas peakius, KiacCu(UKalus peakuuid: peaklud COCIUHEHUS, pPeaKIuu
pa3ioKEeHUs, PeaKlMK 3aMellleHus, peakiuu oOMeHa, 9K30- M PHJOTEPMHUYECKHE PeaKlUH, TEIIOBOil ekt
peakiuu, sIpo aToma, 3JIEKTPOHHBIM CIIOW aToma, aTOMHas OpOWMTanb, pagUyC aTOMa, XMMHYECKas CBS3b,
MOJISIPHASE M HENOJsIpHAasi KOBAJIEHTHAs CBsSI3b, NOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas AOJs
BelllecTBa (MIPOLICHTHAs! KOHILIEHTpAIsi) B PacCTBOPE;

o WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX TOHATHM WM MPUMEHATH 3TU IOHATUSA IPHU
ONMCAHUU BEUIECTB U UX MPEBPALLECHUN;

o UCTIOJIb30BAaTh XMMHYECKYI0 CUMBOJIUKY JUIsSi COCTaBIEHHsI ()OPMYIT BEIIECTB U YPaBHEHUIH XUMUYECKUX
peaKIunii;

o OTIpeNeNATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIWHEHHSX, CTENEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCcy COEAMHEHHUH 1o
dbopMynaM, BUJ XUMHUYECKOU CBSA3U (KOBaJIEHTHAsl U NOHHAs) B HEOPTAaHUUECKUX COCAMHEHMSIX;

e packpeiBaTth cMbica [lepuoamueckoro 3akona JI. M. MenneneeBa: AEMOHCTPUPOBATH IOHHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJ0keHus B [lepronnueckon cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YY€HHMs, 3aKOHa
ABorajpo;

o OINKCHIBATh U XapaKTepu3oBaTh TabmuHyo ¢hopmy [leprnoauyeckoil cucTeMbl XUMHUUECKHUX JI€MEHTOB:
pasnuuaTh TOHATHS «TJaBHas mnoarpymnma (A-rpynma)» U «mobouHas mnoarpymnma (b-rpymma)», manmeie u
OonplIe TEPUOJBI, COOTHOCUTH O0O3HAuYEHHs, KOTOpble MMeloTcs B Tabmuue «llepuonmueckas cucrema
xuMuyeckux 3aemMeHToB [[. . MeHnneneeBa» ¢ 4MCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3aps spa, 00IIee YUCIIO FNEKTPOHOB U PACIIPEICIIEHNE UX 10 SJIEKTPOHHBIM CIIOSIM);

. KJIaccu(UIUPOBATh XMMHUYECKHE DSJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE peakiuu (Io
YHUCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P eEKTy);

e XapaKTepu30BaTh (OMHCHIBATh) OONIME XUMHUYECKHE CBOMCTBA BEHIECTB pPA3IUYHBIX KJIACCOB,
MOATBCPIKAasA ONMCAHNUEC TPUMCPAMU MOJICKYIISIPHBIX ypaBHeHHfI COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

. IIPOTHO3UPOBATh CBOICTBa BEIIECTB B 3aBHCHMOCTH OT WX KAUYECTBEHHOTO COCTaBa, BO3MOXXHOCTH
MPOTEKAHHUSI XUMUYIECKHUX TPEBPANICHUN B Pa3IMYHBIX YCIOBHSX;

° BBIUUCJIATHE OTHOCHUTCIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO MacCChl BCIICCTB, MACCOBYHO JIOJIIO

XHUMHAYECKOTO 3JIEMEHTa 0 (hopMyJie COeTMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TIPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKOU PEaKIn;

. NPUMEHSITh OCHOBHBIC OIEpAaIli MBICIUTEIFHON JESTeIbHOCTH — aHaJlu3 W CUHTE3, CpPaBHEHUE,
0000IIeHNe, CHCTEMATHU3alNI0, KIacCU(UKAIUIO, BBISBICHHE TNPUYNHHO-CIICACTBEHHBIX CBSI3eH — IS
HU3YyUCHUA CBOMICTB BCIICCTB U XUMHNYCCKUX peaKI.[HfI, C€CTCCTBCHHO-HAYYHBIC METOJAbI ITO3HAHUS — HaGJHOZ[eHI/Ie,
W3MEpeHUe, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICIICHHBIN ),

o CJIeZIOBaTh MpPaBUJIaM MOJIb30BaHUA XMMHUYECKON MOCYI0U U J1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe
npaBuiaM oOpalleHus C BEIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMHM IO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYCHHI0O M COOMpPaHHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOJAa M KHUCIOPOJA),
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IIPUTOTOBJIEHUIO PAaCTBOPOB C OINPEAEIEHHON MacCOBOM JI0JIEM pPAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U
MPOBOANTh XMMHYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIENOYEH M KHUCIOT C IMOMOIIbIO
MH/IUKATOPOB (JIaKMYC, (heHoNIPTaTICHH, METUIIOPAHK U JJPYTHE).

K xonmy oOyuenuss B 9 KkJjacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTpaxarhb
c(OPMHPOBAHHOCTD Y O0YJAIOIIUXCS YMEHUH:

o pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHUH: XMMHUYECKHH 3JIEMEHT, aTOM, MOJEKyJa, WOH,
KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CIOXKHOE BEHIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUILIATEIHHOCTh, CTENEHBb
OKHCIICHHS, XMMHYECKasi peaKkiusi, XUMUYecKasl CBA3b, TEIUIOBOH 3(h(ekT peakiuu, MoJib, MOJSIPHBIA 00BEM,
pacTBOp, SJEKTPOJIMUTHI, HEIJIEKTPOIMUTHI, SJICKTPOJIUTUYECKAs AMCCOIMAINS, PpEaKlIud HOHHOTO OOMeHa,
KaTalu3aTtop, XHUMHYECKOE paBHOBeCHE, OOpaTUMble M  HeoOpaTHMble pPEaKLUUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKHCIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAHOBJICHHE, AJUIOTPOIUS,
aM(OTepHOCTh, XMMHUYECKas CBA3b (KOBaJEHTHAas, MOHHAs, MeTaJUIM4yecKas), KpHCTaJUIM4ecKas pemeTka,
KOpPpO3Hsl METAJIOB, CIIaBbl, CKOPOCTh XMMHUYECKOW peakiuu, NpeaesibHo gonyctuMmas KoHuneHntpanus [1JIK
BELIECTBA;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IOHATUH M NPUMEHSTh STH TMOHATUS MpU
OIMCAaHUU BEIIECTB U UX MPEBPALCHUII;

o UCTIOJIb30BAaTh XMMHYECKYIO CUMBOJIUKY JUIsSi COCTaBICHHsI ()OPMYIT BEIIECTB U YPaBHEHUH XUMUYECKUX
peaKIunii;

o OINPEEIATh BAJIEHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHUX AJIEMEHTOB B COEAMHEHMSIX Pa3IM4HOIO
COCTaBa, MPHHAJUICKHOCTh BEIECTB K OINpPENeIEHHOMY KJIacCy COEAMHEHHH 1Mo (opMyinaM, BUJ XUMHUYECKOH
CBsI3M (KOBaJeHTHAs, MOHHAsI, METAIJINYECKasl) B HEOPraHMYECKUX COCTUHEHUSX, 3apsj MOHA 110 XMMHYECKOI
dopmyne, xapakTep cpeasl B BOJHBIX pacTBOpaX HEOPTaHWYECKHX COEAMHEHUH, TUN KPHCTAJTMYECKON
PEIIETKH KOHKPETHOTO BEIECTBA;

o packpbiBath cMbIich [lepuonudeckoro 3akona /[. 1. Menneneesa u 1eMOHCTPUPOBATh €r0 TIOHUMAHUE:
ONMCBHIBaTh W XapakTepuszoBaTh TaOnuuHylo Qopmy Ilepuonuueckoil cHUCTEMBl XUMHYECKUX 3JIEMEHTOB:
pasnuuaTh TOHATHS «rJaBHas mnoxarpymnma (A-rpynma)» U «mobouHas moarpymnma (b-rpymma)», manmeie u
OoJblIMe TEePHOABI, COOTHOCUTh 0003HAYEHHSI, KOTOPBIE UMEIOTCA B MEPHOAMYECKON TAaOIUIle, ¢ YHCIOBBIMH
XapaKTepUCTHUKAMU CTPOEHUS aTOMOB XHMMHMUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOlee dYHCIIo
AJIEKTPOHOB M pacCIpeeNieHHe UX 110 AIEKTPOHHBIM CJI0sIM), OOBACHATH O0IIHE 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB 3JIEMEHTOB M WX COECJUHEHHI B Mpejenax MallbIX MEePUOJIOB U IIaBHBIX MOJATPYII C y4ETOM CTPOCHHUS
UX aTOMOB;

o KJIaCCU(UIIUPOBATh XMMHUYECKUE AJIEMEHThI, HEOpPraHMYeCKHE BEIeCTBA, XUMHUYECKUE PeaKkIuu (o
YHCIy U COCTaBY YYacTBYIOLUIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3G (deKTy, M0 M3MEHEHHIO CTereHei
OKHCJIEHUSI XMMHUYECKUX JIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBAThH) OOIIHE U CreNU(PUISCKNe XUMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, MOATBEP)KJas ONHMCAHWE MpPUMEpPaMH MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUM;

o COCTaBJISITh YpPaBHEHHS 3JIEKTPOIUTUYECKON IUCCOLMALMU KHUCIOT, ILIENOYed U Cojeil, MOJHble U
COKpalIEHHbIEC YpPaBHEHUS peakuii HOHHOTO 0OMeHa, ypaBHEHUS PeaKiuii, MOATBEPKAAIOIINX CYIIECTBOBaHHE
TEHETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INYHBIX KJIACCOB;

o pacKpbIBaTh CYHIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IOCPEICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO OallaHCca 3TUX PeaKLIUii;

o MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBpAIICHUN B Pa3IMYHBIX YCIOBUSIX;

o BBIUUCIIATh OTHOCUTENBHYIO MOJEKYISIPHYID M MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO

XHUMHYECKOT0 3JIEMEeHTa 0 (hopMyJsie COeTMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHHIO XUMHUUECKON peaKIny;

o coOIII0/IaTh TpaBMIIA TOJIb30BAHUS XMMUYECKOH MOCY/I0 M JIaOOpaTOPHBIM 00OpPYIOBaHHEM, a TaKXKe
npaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHMSIMH IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OTBITOB IO TIOJYYSHHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO Ta3a);

J IPOBOJUTH PEAKLIMHU, MOJITBEPKAAIONINE KaYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB: Paclo3HaBaTh
OTBITHBIM MYTEM XJIOpPHI-, OpOoMuUA-, HoIuA-, KapboHat-, ¢ocdar-, cunukar-, cyappaT-, THAPOKCUI-UOHBHI,
KaTHOHBI aMMOHHS U MOHBI M3YYEHHBIX METAUIOB, MIPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

. IPUMEHSATH OCHOBHBIE OIIEPAIIMH MBICIHTEIBHON IESTETbHOCTH — aHAJIN3 M CHHTE3, CPABHEHHE,
0000111eHrE, CUCTEMATH3AIIHNIO, BBISIBIIEHHE TPUYNHHO-CIICICTBEHHBIX CBSA3EH — JJIs1 H3y4EeHHUsI CBOUCTB
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BEIIECTB U XUMUYECKHIX PEAKIIHI, €CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS — HAOII0ICHUE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH )

TEMATHUYECKOE IIVNIAHUPOBAHUE
PabGoyass mporpamMa mo yd4eOHOMY mnpeaMeTy «XuMHs» paspadoraHa ¢ y4dérom padodeili NpoOrpamMmbl

BOCIIMTAHMSI, YTO OTPA’KEHO B JHYHOCTHBIX INVIAHHPYEMBIX pe3yJbTaTaX M of0ecrneyHBaeT  peaM3aluIo
HHBapHaHTHBIX MoayJeil (MM) mporpamMmbl «YpodHasi JesITeIBHOCTB», «OCHOBHBIE WIKOJBHBIE HeNa» H
«ConmnaabHoe MAPTHEPCTBO»

8 KIIACC

Ne HaumenoBanmne pa3nenoB u TeM | KosnuecTBo yacos DJ1eKTPOHHBIE ITporpamma BocIMTAHUA

n/n NPOrpaMMbl Beerol KP P (mudposbie)

o0pa3oBaTeJIbHbIE
pecypcbl
Paznen 1.1lepBonayajibHble XUMHYECKHE MOHITHS UM «YpouHasi IeITeTbHOCTb)»
CTaHOBJICHUE JOBEPHUTEIbHBIX
XuMus — BakHas 001acTh buomuorexa [IOK Y HHC I0Bep

1. . OTHOIICHUI MEXKAY YUUTEIEM H eT0
€CTECTBO3HAHUS U MPAKTUUECKOMN 5 2 https://m.edsoo.ru/7f4183

1 e yHI€HHKaMH, CIIOCOOCTBYIOIINX
JIESITEIIBHOCTH YEJIOBEKA /c O3UTHBHOMY BOCTIPHSTHIO

brubmmorexa LIOK i
1. BellecTBa 1 XHMHHUECKHE 0 yJaIuMHuCs TpeOOBaHUI 1 TPOCHO
2 — 15 1 https://m.edsoo.ru/7f4183  |yuurerns, mpUBIEYEHUIO UX
7c BHUMaHUS K 00CyXJaeMOH Ha YPOK(
MH(pOpMay GOpPMUpPOBaHHE
Hroro no paszueny 20 OTBETCTBEHHOI'0 OTHOLLIEHUS K
= y9I€HHIO, TOTOBHOCTH U
Pa3znen 2.Ba:kHeiiniue npeicTaBUTEIN HEOPTAaHUYECKHX BelllECTB CIIOCOGHOCTH OGYHAOIIXCS K
Bosxyx. Kuciopoy. Tomstae 06 brubnmuoteka IIOK CaMOpa3BUTHIO U CAaMOOOPa30BaHUK

2.1 yX. PO 6 https://m.edsoo.ru/7f4183 Ha OCHOBE MOTHBALMH K 00y4EHHIO

OKcuIax Tc M TO3HAHMIO (POPMHPOBAHHE
BuGmorexa LIOK KOMMYHHKATHBHOW KOMITETEHTHOCT
Bopopoa.Ilonsitue o kucnorax u
2.2 AOpoZ 8 1 https://m.edsoo.ru/7f4183 P OBWIEHNN H COTPY/IHIIECTBE CO
COJISIX e CBepcTHHKaMK (hOPMUPOBAHUE
;16J11/10Te1<a 10K CHOB 9KOJIOTHYECKOM KYJIbTYPHI
23 Bopa. Pacteopsr. [lonsitue 06 5 1 1 Ihttos://m.edsoo ru/7f4183 COOTBETCTBYIOIIEH COBPEMEHHOMY
: OCHOBAHMSIX DS.//M.cdSo0. YPOBHIO KOJIOTHYECKOTO
7c BIIUICHUS] KCIIOIb30BAHUE
OCHOBHBIC KIACCHI br6nmroteka IIOK BOCIIMTATEIbLHEIX BO3MOXKHOCTEH
2.4 . 1 1 |https:/m.edsoo.ru/7f4183 fkomepxanus yue6GHOTO IpeaMETa
HEOPraHWYECKUX COECOUHEHUN 11
7c Hepes IEMOHCTPAIIHIO AETIM
[MPUMEPOB OTBETCTBEHHOTO,
Hroro mo paznery 30 FPa’kIaHCKOTO MOBEICHHUS
" MM «OcHOBHBIE HIKOJIbHbIE
Pasneu 3.11epuoanveckuii 3akon u [lepuoanveckasi cucTeMa XUMHYECKHX nesa»
3jiemeHTOB /. U. MenpaeneeBa. CTpoeHne aT0MOB. XMMHUYECKAS CBA3b. YdacTue Bo BcepocCHHCKHX
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU AKIINSIX, TOCBAIIEHHBIX 3HAYUMBIM
TlepHoMYECKHil 3aKOH 1 coObiTusiM B Poccuu, mupe
bronnoTexa [JOK MM " ConmajbHOE
Ilepuonuueckas cucrema "

3.1 1 7 https://m.edsoo.ru/7f4183 maprTHepcTBO''-y4yacTue
XAMUYECKUX deMeHToB JI. U. e -
MenneneeBa. CTpoeHue aToma APTHEPOB B POBEIEHHH
XuMudecKkas CBS3b. Bub6orexa [JOK OTAENBHBIX YPOKOB, BHEYPOUHBIX

3.2 | OKuUCIHTEILHO- 8 1 https://m.edsoo.ru/7f4183 paHsTH, BHEIIKOIbHbIX
BOCCTaHOBHUTEJIbHBIE PEAKIIUH /e MEpOTPUATHH COOTBETCTBYIOIICH

G OK reMaTH4eCcKOl HapaBlICHHOCTH;
noIMoTEKA
Hroro no pasaeny 15 tpe i edsob /741837 POPCACHH 1a G2e
pS://M.€dS00. Chpraamsanuii-napTHEpoB

P pTHEP
PesepBHOE BpeMs 3 OT/ENILHBIX YPOKOB, 3aHSTHI,

HEITKOJIBHBIX MEPOTIPUATHH,
OBIIEE KOJIMYECTBO YACOB 68 4 5 AKIMI BOCIIUTATEIBHON
I1O [TPOI'PAMME HATPaBICHHOCTH
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9 KJIACC

Ne HaumeHoBaHue pa3aenoB U TeM KosandecTBo yacoB DJIEKTPOHHDIE IIporpamma BocnUTaAHUA
n/n IporpamMmel Bcero| KP P (wnpponnie)
06pa303aTeﬂbHue
pecypcsbl
Pasnen 1.BenecTBo M XUMHYeCKHE PeaKIMU
o bubmuoreka LIOK
[oBTOpenue u yriryOieHrue 3HAHUN
1.1 P yriy 5 1 https://m.edsoo.ru/7f4
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca 12636
a HM «YpouHas 1eTeJIbHOCTb)
OCHOBHBIE 3aKOHOMEPHOCTH Bubmiorexa LIOK VcraHoBIEHHE — TOBEPHUTEIbHBIX
1.2 T — 4 https:/m.edsoo.1w/7f4 | grhomenuit MEXJy YUHTeIeM H
12636 ero YYCHUKAMH,
13 DNEKTPOIUTHYECKAS TUCCOLUALIUS. g ! i 5262_17/??;:;(];2?5/7 ° CMOCOGCTBYIONIHMX  [TO3HTHBHOMY
' XUMHYECKUE PEaKLUH B paCTBOpax lag3é : : BOCHPHUATHIO ydaluMHucs
TpeOGoBaHUH W MPOCHO yUUTEINS,
Wroro no pasaeny 17 NPUBJICUCHUIO WX BHHUMAaHHUS K
obcyxmaemont Ha YpoKe
Pasjnen 2.Hemera/uibl M MX cOeJUHEHUS nHpOpPMALTIH
Bu6morexa I[OK (opMupoBaHHE OTBETCTBEHHOTO
OO01as xapakTepucT
2.1 » pVH Ap vKa XPILMHqCCKHX 4 1 https://m.edsoo.ru/7f4 | OTHOHICHHA K Yy4CHHIO,
JIIEMEHTOB -rpynmnsl. [amoreHst 12636 FOTOBHOCTH M CIOCOGHOCTH
OG6m1as XapaKTePUCTHKA XUMHUECKHX Bu6morexa [TOK 06yHAIOLINXCS K CAMOPA3BUTHIO U
22 snementoB VIA-rpynmbl. Cepa u eé 6 https:/m.edsoo.ru/7f4 | CAMOOOpasoBammio Ha  OcHOBE
B — 12636 MOTUBAIlMM K OOYYCHHIO W
5 MO3HAHHMIO
- Ob6mas xape\t;czepncmxa )/(\I/IMI/I‘IGCKI/IX £H6HI;I/OT61§1 L[OK/ bopmupoBane
. aneMeHToB VA-rpymmsl. A30T, pocdop 7 1 1223&6 m.edsoo.ru/7f4 | OMMyHHKATHBHOF
M MX COCAMHCHIA — KOMIIETCHTHOCTH B OOLICHUH W
OO0mas xapakTepUCTHKa XUMUYSCKHX bubnuorexa [[OK COTPYIHMYECTBE co
2.4 anemeHnToB IVA-rpynmnel. Yraepoa u 8 1 2 https:/m.edsoo.ru/7f4 | ceepcTHHKaME
KPEMHUIT i X COCAUHEHHS 1a636 (bopMHupoBaHue OCHOB
9KOJIOTNYECKON KYJBTYPBI
Hroro mo pazneny 25 COOTBETCTBYIOMIEH
Pa3nen 3.MeTajjibl M MX COeTUHEHUS COBPCMCHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHUS
. bubmiorexa HOK UCIIOJIb30BaHUC BOCIIHTATEIBHBIX
3.1 OO01rue cBO¥CTBa METAIIIOB 4 https://m.edsoo.ru/7f4 .
12636 BO3MOXKHOCTEH coJlep KaHus
56 10K y9e0HOTO TpeMeTa Jepes
Baskueiflne MeTamIbl ¥ HX omoTeka €MOHCTPAIIHIO JIETAM TIPHMEPOB
3.2 1 2 https://m.edsoo.ru/7f4 A PATHIO 1 pHMep
COCTMHEHUS 16 12636 OTBETCTBEHHOTO, TPAKJAHCKOTO
MIOBEICHUS
Hroro no pazneny 20
Pa3znen 4. Xumusi M OKpy:Kaomas cpeia UM «OcHoBHbIE HIKOJIbHbIE
Bu6muorexa [JOK Aera»
BemiectBa 1 MaTepuabl B )KU3HA o
4.1 1 P 3 3 https://m.edsoo.ru/7f4 | YdacTHe BO BCEPOCCHICKUX
Hcnobeka 1a636 AKX, TTOCBAMIEHHBIX
3HAYMMEIM cOOBITHSAM B Poccun,
HWroro no paznery 3 MHpe
bubmuoreka LIOK
PesepBHoe Bpemst 3 https://m.edsoo.ru/7f4
12636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[MTPOTPAMME

Brimucka Bepra 29.08.2023r.

JIUpEKTOp IIKOJIBI

T.A. Koxemsakuaa
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