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CocraBurens: yunrenb xumun Tpetbakosa B.B.,
BbICIIas KBaTHM(DUKAITMOHHASI KATETOPHSI



c. Tpomxoso 2024 r.
MHOSICHUTEJBbHASA 3AIINCKA

Pabouas mporpamma 1o XMMHHU Ha yPOBHE OCHOBHOTO O0OIIET0 00pa30BaHMs COCTaBJICHA HA OCHOBE:

- @enepanpHOi paboUeil mporpaMMBl OCHOBHOTO 0011ero oopa3zoBanus mo XuMuu (8-9 kiaccsl) (6a30BbIi ypoBeHb) 2023 1.5

- MenepansHON OCHOBHOH 00pa30BaTEeIHLHOM MPOTrpaMMBI OCHOBHOTO oOmiero obpasoBanus (IIpmkaz MunnctepcTBa mpocBemenus Poccuiickoit @eneparmm ot 18.05.2023 Ne 370
«O06 yTBepkIeHNH (enepaabHoi 00pa30BaTeNbHON MPOTPaMMbI OCHOBHOTO 001Iero oopa3oBanus» (3apeructpuponad 12.07.2023 Ne 74223);

- TpeboBanwmii k pesynapratam ocBoeHus OOIT OO0, npencrasieHHpx B @T'OC OO0 (yrBepxneH npukazoM Munnpocsemerns PO ot 31.05.2021 r. Ne287);

- Konuenmmu npenonaBanusi ydyeOHOro mnpeaMera «XuUMHS» B 00pa3oBaTesbHBIX oOpraHuzauusx Poccuiickoit dexpepanuy, peaqu3ylomux OCHOBHBIE 0011e00pa3oBaTelibHbIE
nporpammsl (yTB. Pemenuem Komnernn Munnpocsemenus Poccun, nporoxon ot 03.12.2019 N [1K-4Bn);

- IIporpammsl Bociutanust MbOYVY JIsunckas COIL Ne28.

Jannas nporpamma cocrasiiena Ha ocHoBe Y MK: Xumust. 'aopuensin O. C. (8-9)

Hcnons3yemsle yueOHUKH U3aTenscTBa «IIpocsemmenue»:

- Yueonuk «Xumusm» 8 kiaace, I'adpuensn O.C., Octpoymo WU.I'., Cragkor C.A. YueOHUK XMMUH B 8 KJTacCe OTKPhIBACT HOBYIO JHHMIO yueOHUKOB Xxumuu O. C. ['abpuensna, 1.
I'. OctpoymoBau C. A. CnaakoBa Juisi OCHOBHOM ILIKOJIBL.

- Yueonnk «Xumusa» 9 xiace, I'adpuensn O.C., OctpoymoB WU.T'., Caagkos C.A. YueOHuK «XuMus. 9 Kiraccy 3aBepIraeT HOBYIO JuHUIO yaeOHuKoB xumun O. C. [NabpuensHa,
N.T. OctpoymoBau C. A. CnankoBa AJii OCHOBHOM LIKOJBI.

Yueonnku cootBeTcTBYIOT @I'OC 2021 r. OHH CIOCOOCTBYIOT Pa3BUTHIO YHUBEPCAIBHBIX YICOHBIX JCHCTBUH, MPEIMETHBIX, SKCIICPUMECHTANBHBIX M PACUETHBIX YMEHUI U HABBIKOB.
Oto mo3BonseT 3(h(HeKTUBHO MOATOTOBUTHCS K caade OI'D mo XUMHHU TeM BBITYCKHHKAM OCHOBHOH INIKOJIBI, KOTOPBIC BHIOEPYT TaKOH 3K3aMeH. YUEOHHUKH CO3JaHbI B COOTBETCTBHH C
TpeboBaHnsIMH DenepanbHOro rocyapCTBEHHOTO 00pa3oBaTEIBHOTO CTaHAApTa OCHOBHOTO 0OIIEro o0pa3oBaHUs, YTBEPXKAEHHOTO NMpHKa3oM MuHHCTepcTBa npocBenieHust Ne 287 or
31.05.2021 r.

OBLIASA XAPAKTEPUCTUKA YUYEBHOI'O IPEAMETA «XUMMUSI»

Bkian yueOHoro npeamMera « XuMHs» B IOCTHIKEHHUE LeJIeil OCHOBHOTO 0011ero 00pa3oBaHus 00yCIIOBJIEH BO MHOTOM 3HAYEHUEM XMMUYECKON HAyKH B MO3HAHUU 3aKOHOB ITPHUPOJIBL,
B Pa3BUTHU MTPOM3BOAUTEIBHBIX CHJI OOLIECTBA U CO3IaHUU HOBOI 0a3bl MaTepUaNbHOMN KYJIBTYPBL.

XuMHST Kak 3JIeMEHT CHUCTEMBl €CTECTBEHHBIX HAayK pacHpOCTpaHMIa CBOE BIMSHME Ha BCE OOJACTH YEIOBEUECKOro CYIIECTBOBAaHHS, 3ajajla HOBOE BHJACHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOH KYJIBTYpbHl, HEOOXOIUMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHWE XMMHH CIIY>KHT OCHOBOH Ui (DOPMHPOBAHMS MHPOBO33PEHHS UEIIOBEKA, €T0
NIPE/CTABICHUI O MaTepHAILHOM €IMHCTBE MHPA; BAXXHYIO POJIb MI'PAIOT (GOpMHUpyeMble XUMHEH MPe/CTaBICHUs O B3aUMOIPEBPALICHUSIX YHEPTUH M 00 3BOJIIOIMHU BEIECTB B MPUPOJE;
COBpPEMEHHAsl XMMHS HaIpaBiieHa Ha pelIeHne IIIO0ANBHBIX NPOOJIeM YCTOWYHMBOTO PAa3BHUTHSA YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOH, NMUIIEBOH M JKOJOIMYecKoW 0e30IacHOCTH,
po0JIeM 31paBOOXPaHEHHS.

B ycnoBusx Bo3pacTaromero 3Ha4eHUss XUMUHU B )KU3HU OOIIECTBa CYIIECTBEHHO ITOBBICHIIACH POJIb XUMHUECKOro oOpazoBaHus. B miaHe commanu3anyun OHO SIBISIETCS OJHUM M3
yCIIOBUH ()OPMUPOBAHUS HHTEIUIEKTA IMYHOCTH ¥ TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YeJIOBEKY XHMMHMYECKHe 3HAHHS HEOOXOAWMBI JUId NMPHOOPETeHHS OOIIEKYIbTYPHOI'O YPOBHS, MO3BOJIAIOIIETO YBEPEHHO TPYAMTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT000pa3HOW >KHM3HM OOINECTBa, AJIS OCO3HAHMS Ba)KHOCTH PAa3yMHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M 30POBBIO IPYTUX, K OKpYy’Kalolield MPUPOAHOW cpene, it
IPaMOTHOT'O TIOBEACHUS TPH UCIOIH30BAHNH PA3IUIHBIX MATEPHAJIOB U XUMHYECKUX BEIIECTB B TOBCEHEBHOM HKHU3HH.

Xummuueckoe 00pa3oBaHNE B OCHOBHOH IIKOJIE€ SIBJISIETCS 0a30BBIM 0 OTHOIICHHUIO K CHCTEME OOIIero XMMH4YecKoro oopa3zoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yeT mpHcymue o0meMy XUMHYECKOMY OOpa30BaHHMIO KIIFOUEBBIE IICHHOCTH, KOTOPBIE OTPaKalOT T'OCY/apCTBEHHBIC, OOIIECTBEHHBIE M WHAWBUAYAJIbHBIE MOTPEOHOCTH. ODTHUM
OTIpeNIeIIETCs CYIIHOCTh 00IIelt cTpaTernu 00y4eHus], BOCIIUTAHMS U PAa3BUTHUS 00YHAIOIIIXCS CPEICTBAMH y4eOHOTO peaMeTa « XIMUSD.

Wzyuenne npeamera:

1) criocoOCTBYeT peanu3ali BO3MOKHOCTEH 1Sl caMOpa3BUTHS M (POPMUPOBAHUS KYJIBTYPBI JINYHOCTH, €€ 001el 1 (yHKIIMOHAIBHOW IPaMOTHO CTH;

2) BHOCHT BKJIaA B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH ITOJPOCTKOB, HABBIKOB HMX CAMOCTOSITEIbHOW Y4eOHOW AEATeNbHOCTH, SKCIEpHUMEHTAIbHBIX M
HCCIe0BaTEIbCKUX YMEHNH, HEOOX0IMMBIX KaK B ITOBCEHEBHOW )KN3HH, TaK ¥ B IPO(ECCHOHANIBHO eATeIbHOCTH;

3) 3HAKOMHUT CO CHEUU(PHUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBHI IIEJIOCTHOTO B3IVIAAAa Ha EAMHCTBO NPHPOJIBI M YEIOBEKa, SBISIETCS OTBETCTBEHHBIM JSTAallOM B
(hOpMHUPOBAHNH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH ITOJIPOCTKOB;

4) cnocoOcTByeT (HhOPMHUPOBAHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHMAM, K MPHUPOAE, K UYEIOBEKY, BHOCHT CBOHM BKJIAJ B JKOJIOTHYECKOe 0Opa3oBaHUE
IIKOJIbHUKOB.



HaszBannble HampaieHust B 00y4eHHH XUMHUHU 00ECIICUMBAIOTCS CIEU(UKON colepKaHus NpeaMeTa, KOTOPBIH SIBJISAETCS IeAarornuecky aJanTHpOBaHHBIM OTpaKEHHEM 0a30BO
HayKd XMMUH Ha OoNpenenéHHOM artare e€ pa3BuThs. Kypc XMMHUM OCHOBHOM IIKOJIBI OPUEHTHUPOBAH Ha OCBOCHHE O0YYalOIMMKCS OCHOB HEOPraHWYEeCKOW XUMHHU M HEKOTOPBIX MOHITUH 1
CBEJICHUH 00 OT/IENBHBIX 00BEKTaX OPraHMYECKON XUMHH.

CrpyKkTypa comepkaHus peaMeTa copMUpoBaHa Ha OCHOBE CHCTEMHOT'O MOJXo1a K ero nzydenuto. Cojep)kaHue CKIIabIBACTCSl U3 CUCTEMBI MOHSATHH O XUMHYECKOM dJIEMEHTE U
BEIECTBE M CHCTEMBI MOHATHH O XMMHYECKOW peaknnu. OOe 3TH CHCTEMbI CTPYKTypHO OPraHH30BAHBI IO MPUHIHUITY ITOCIEIOBATEIBHOTO PA3BUTHU 3HAHWH HAa OCHOBE TECOPETHUECKHUX
MIPECTAaBICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYIIIPHOTO YYEHHUsS KaK OCHOBBI BCEIO €CTECTBO3HAHM:, ypoBH: Ilepnogmueckoro 3akona [I. . MeHzaeneeBa kak OCHOBHOTO 3aKOHA XMMHH,
YUCHHSI O CTPOCHHH aTOMa M XUMHYECKOW CBSI3M, NMPEACTABICHHH 00 3JIEKTPOIMTHYECKOH AWMCCOLMALMK BEUIECTB B pPAcTBOpax. TeOpeTHYEeCKHe 3HAHUS PACCMATPUBAIOTCS HA OCHOBE
SMIUPUYECKH MTOTYIEHHBIX 1 OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIFHO OT OZHOTO YPOBHS K IPYrOMY, BBIOIHSS (DYHKIUH OOBSICHEHUSI M IIPOTHO3UPOBAHMS CBOICTB, CTPOCHUS
U BO3MO>KHOCTEH NMPAKTHYECKOTO MPUMEHEHUS U MOIYyYEHHS U3y4aeMbIX BEILECTB.

Takast opraHuzamus COAEp)KaHUSA Kypca CHOCOOCTBYET MPEICTABICHUIO XUMHYECKOW COCTaBILIIONICH HAYYHOM KapTWHBI MHpa B JIOTHKE €€ CHCTEMHOW NPHUPOABL. TeM caMbIM
obecrieunBaeTcst BO3MOXXHOCTh (DOPMHUPOBaHUS y 0Oy4arolmuxcs LEHHOCTHOTO OTHOIIGHHWS K HaydyHOMY 3HAHUIO M METOJaM IO3HaHWS B Hayke. BakHO Takke 3aMETHUTh, YTO OCBOCHHE
coJlepXaHus Kypca IPOUCXOIUT ¢ IIPUBJIEUCHUEM 3HAHUHN U3 paHee U3yUeHHBIX KypcoB: «Okpykaromuil Mup», «buosnorus. 5—7 knaccel» U «Pusuka. 7 Knacey.

Opranuzanusi 00pa30BaTENbHOW JESATENFHOCTH IO YYEOHOMY TIpeaMeTy «XHMUs» OCYLIECTBISIETCS C HCIIOJIb30BaHHEM OOOPYIOBaHHMS LEHTPA ECTECTBEHHO-HAYYHOU W
TEXHOJIOTUYECKOU HanpaBiieHHOcTel «Touka pocTay.

HEJN N3YYEHUSA YYEBHOT O TIPEJIMETA «XUMUS»

K HanpaBneHuIo NepBOCTENEHHON 3HAYMMOCTH TIPH peau3aliuy 00pa3oBaTesbHbIX QYHKLUHA MpeaMeTa « XUMUsD» TPaIUIMOHHO OTHOCIT (YOPMHUPOBAHKE 3HAHUI OCHOB XUMHYECKOM
HayYKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHIECKON AEATEILHOCTH YEJIOBEKA M KaK OJJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTYphl. 3ajqada MpeaMeTa COCTOUT B ()OPMUPOBAHUH
CHCTEMbI XUMHUYECKHX 3HAHWH — BaKHEHIIUX (paKTOB, IIOHATHH, 3aKOHOB M TEOPETUUECKHUX MOJ0KEHUH, JOCTYIHBIX 0000MICHNIT MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAyKH, 3HAaHUH O
HAaYYHBIX METOJIaX M3YYEHHs BEUIECTB M XUMHUYECKHUX PEaKIHi, a TakKe B ()OPMHUPOBAHMHU W PA3BUTUH YMEHHH M CHOCOOOB JIEATENBHOCTH, CBA3AHHBIX C IUITAHWPOBAHUEM, HAOIIONCHHEM U
MIPOBEJCHUEM XUMHYIECKOTO 3KCIIEPUMEHTA, COOIOICHUEM TIPaBHII OE30I1aCHOTO 0OPAIIEHHS C BEIIECTBAMH B IIOBCEJHEBHOM >KU3HU.

Hapsimy ¢ 3TuM nenu u3ydeHMs mpeAMeTa B IPOrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C YIETOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOTO o0miero obpasoBanus. CeronHs B
00pazoBaHUK 0CO00 3HAYMMON NMPHU3HAETCS HANPABICHHOCTh OOYUYSHHMs Ha Pa3BUTHE U CaMOpPa3BUTHE JIMYHOCTH, (opMupoBaHHMEe e€ MHTEIUIeKTa M o0uiel KyibTypbl. OOyueHHE YMEHHIO
YUUTHCS U TPOJIOJDKATH CBOE 00pa30BaHUE CAMOCTOSTEILHO CTAHOBUTCS OJHOW M3 BaKHEHIUX QYHKIMH YICOHBIX TPEIMETOR.

B cBsi3u ¢ 3TMM 1pu U3y4YEHUH IpeIMeTa B OCHOBHOM IIKOJIe JOMHUHHPYIOIee 3HaUeHHE TPHOOPEH TaKKe LeNH, KakK:

v hOpMUPOBAHKME UHTEIUIEKTYAILHO PA3BUTOM JINYHOCTH, TOTOBOM K CAMOOOPA30BAHUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPUHSTHIO PEIICHUH, CTIOCOOHON a1anTUpOBaThCs
K 6I)ICTpO MCHAIOIUMCSA YCJIOBUAM JKU3HU;

v/ HalpaBJIEHHOCTh O0YYEHHs HA CUCTEMATHYECKOE IPUOOIIEHUE YUAIIMXCS K CAMOCTOATEIBHOM 03HABATENLHOU JEATEIbHOCTH, HAYYHBIM METO(AM MO3HAHUS, (POPMUPYIOIIUM
MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUH;

v’ ofecrieyeHune yCIoB i, CIOCOOCTBYOIUX IPHOOPETEHUIO 00YYAIOMIMMHKCS OIBITA PA3HOOOPA3HOM JESTENBHOCTH, TIO3HAHUS U CAMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIINH ), IMEIOINX YHUBEPCAIbHOE 3HAYEHHE IS PA3JIMUHbBIX BUJOB ESTEIbHOCTH;

v' popMuUpOBaHHE YMEHHUI OOBACHSITH U OLIEHUBATD SBICHUS OKPYKAIOIIEr0 MUPA Ha OCHOBAHWUH 3HAHHH U OIBITA, TIOYYEHHBIX IPH U3yUYCHUH XHUMUH;

v’ popMUpOBaHHE Y O0YYAIOIIMXCS TYMAaHUCTHYECKUX OTHOIICHHH, MOHUMAHUS [IEHHOCTH XMMUYECKHUX 3HAHUIA JUIsl BHIPAOOTKH 3KOJOTMUYECKU LENecOO00PasHOTO MOBEACHUS B
OBITY 1 TPY/IOBOI1 IEATEILHOCTH B LIENSAX COXPAHEHNUS CBOETO 3/10POBbSl M OKPYKaIOIIEeH MPUpPOIHOI Cpenbl;

v/ pasBUTHE MOTUBAIUK K OOYYEHHUIO, CLIOCOOHOCTEW K CAMOKOHTPOJIKO U CAMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHs OOIIEUYEIOBEYECKUX [IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY
BBIOOpPY PO MIIS ¥ HANPABICHHOCTH JIaIbHEHIIEro 00y4YeHusl.

MECTO YYEBHOT O TIPEJIMETA «XUMMUS» B YHEBHOM IIJIAHE

B cootBerctBHM ¢ DT'OC OO0 xumust sBiIseTcss 003aTeIbHBIM MIPEIMETOM Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl.

JanHas mporpaMma npeycMaTpuBaeT n3ydeHne XUMUH B §,9 Kimaccax - 2 yaca B Hezlenro, Bcero - 134 gaca (68 1 66 4acoB COOTBETCTBEHHO).



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

[Tnanupyemsbie pe3yabTaThl 10 y4eOHOMY IPEIMETY «XUMHUSD) ONUPAIOTCS Ha BEIYIUE [eJIeBbIE YCTAHOBKH, OTPAKAIOIMe OCHOBHOM, CYIIIHOCTHBIM BKJIa]] M3y4aeMOi IPOrpaMMEI B

Pa3BHUTHE JINYHOCTH 00YYAIOIINXCS, UX CIIOCOOHOCTEH € MCIOIb30BaHueEM 000pynoBaHus eHTpa «Touka pocTay.

JUYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE PE3yIbTaThl OCBOSHHS MPOTPaMMBI OCHOBHOTO OOIIET0 00pa3oBaHMs JOCTHIAIOTCS B XOJE OOYUCHMS XMMHH B €IMHCTBE y4eOHOH M BOCIHTATEIBHOH NESTEIBHOCTH
OpraHu3anuy B COOTBETCTBUH C TPAAUIMOHHBIMHI POCCHHCKIMH COIMOKYJIBTYPHBIMHU U JyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, IPUHATHIMHU B OOIIECTBE MPaBUJIAMU M HOPMAMH TTOBEJCHHS U
CIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMANN3AIMN 00yJarOIIIXCsl.

JIMqHOCTHBIE PE3YNBTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOACTBOBATHCS CHCTEMON MO3UTHBHBIX IEHHOCTHBIX OPHEHTAIMH M PacIIMPEHUE OIBITAa JCSTENbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

IIaTprHoTHYECKOro BOCIUTAHUS

1) IEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIEAMIO, TOHUMAaHUs 3HaYeHHsI XUMHYECKOH HayKH B KM3HU COBPEMEHHOTO 00IIeCTBa,
CIOCOOHOCTH BJIafIETh JOCTOBEPHOI MH(pOpManueid 0 NepeoBbIX JOCTHIKEHUSIX U OTKPBITUSIX MUPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSIX 00 yCTpOHCTBe
MHpa ¥ 001I1ecTBa;

I'pazkpanckoro BocnuTaHus

2) mpeiCTaBiICHUS O COLMAIBHBIX HOPMax M MpaBWJIaX MEXKINYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, yueOHO-
HCCIIE0BATEIbCKON, TBOPYECKON M IPYTUX BHJAX ACATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOH IESTENbHOCTH MIPU BBHIIOIHEHNN YI€OHBIX, T03HABATEIbHBIX 337124, BEITOJHEHUN
XMMHYECKHX 3KCHEPHUMEHTOB, CO3/aHUM YyYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIN B IIPOIECCE ITOH Y4eOHOH IeATeNbHOCTH; TOTOBHOCTH OIICHHUBATH CBOE
MOBEJCHHUE U MOCTYNKH CBOMX TOBApHUIIEH C MO3ULIMY HPABCTBEHHBIX M IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYNKOB;

IleHHOCTH HAYYHOI'O MO3HAHHUSA

3) MHPOBO33PEHUYECKHX TPECTABICHUN O BELIECTBE M XMMHUECKOH PEakInH, COOTBETCTBYIONINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIIAIOIIUX OCHOBY JUIS TTOHUMAHHUS
CYIIHOCTH Hay4YHOW KapTHHBI MHUpA; MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHS MPUPOJIBI, B3aHMOCBS3IX YEJIOBEKA C MPUPOAHON CPElOH, O PO XMMHUH B MTO3HAHUU 3THX
3aKOHOMEPHOCTEI];

4) TMO3HAaBATCJIbHBIX MOTUBOB, HAITPABJICHHBIX HA MOJTYUYCHHUEC HOBBIX 3HAHUM 110 XHUMHH, HCO6XOI[I/IMI)IX JUIA O6T)}ICHCHI/IH Ha6J'IIO}IaeMI>IX IMpOLECCOB U HBJ’IeHHﬁ;

5) no3HaBaTeIbHON, MHPOPMAIIMOHHON U YMTATEIbCKOM KYJIBTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM PabOTHI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, TOCTYTHBIMU
TEXHUYECKUMU CPECTBAMH HH(OPMAIMOHHBIX TEXHOJIOTHH;

6) nHTepeca K OOYYEHUIO M MO3HAHHUIO, JIIOOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CamMO00pa30BaHMIO, MPOSKTHONW M MCCJIENOBATEIbCKOW JIESTENbHOCTH, K OCOZHAHHOMY
BBIOOpY HANPaBIEHHOCTH U YPOBHS 00yYEeHHUS B HaJbHEHIIEM;

®opMHPOBaHNS KYJbTYPHI 310POBbS

7) 0cO3HaHMS LIEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3/10POBBIO, YCTAHOBKHU Ha 3/JOPOBBII 00pa3 KM3HHU, 0CO3HAHHS MOCIEACTBIH U HENPHUSTHS BPEIAHBIX ITPUBBIYEK
(YnorpeOiieHHs aIKoTr oIS, HAPKOTHKOB, KypEeHHs), HEOOXOJMMOCTH COOJIIOACHHS IIPaBHII O€30MaCHOCTH NP OOPAIICHUN C XUMHYECKUMHU BEIIECTBAMHU B OBITY U peabHOM )KNU3HHU;

TpyaoBoro BociMTaHus

8) mHTEpeca K MPaKTHYECKOMY N3YUCHHIO NMPOoQEeccHii U TPyAa pa3IndyHOTO POAa, YBaAXKEHHE K TPYLy U pe3ysibTaTaM TPYAOBOH JEATEILHOCTH, B TOM YHCIE Ha OCHOBE IPHMEHE HHS
MPEAMETHBIX 3HAHUM T10 XHUMHH, OCO3ZHAHHOI'O BbI60pa I/IHI[PIBI/II[yaHBHOﬁ TPpacKTOPUU MPOJOJLKECHUA O6pa30BaHI/I$[ C yqéTOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHH, 06IlIeCTBeHHI)IX
MHTEPECOB M NOTPEOHOCTEH; YCIEIHON MPpoQecCHOHaIbHON AESTEIBHOCTH U Pa3BUTHsI HEOOXOANMBIX YMEHHIT; TOTOBHOCTB a/IaliTUPOBATHCS B PO(ecCHOHAIBHOM cpeze;

IKO0J0rM4eCKOro BOCIIUTAHUS

9) 9KOJOTHYECKH 1IeJIecO00pa3HOTr0 OTHOMIEHUSI K MPUPOJEC KaK UCTOYHUKY >KM3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHWSI IIEHHOCTH 3J0POBOT0 W 0e30macHOro oopasa
KM3HHU, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (HM3MYECKOMY M IICHXHYECKOMY 370POBBIO, OCO3HAHHUS IIEHHOCTH COOJIOIEHHS IpaBHi O€30MacHOTO IMOBENSHHsS Hpu paborte c
BEHICCTBAMU, a TaAKXKE B CUTYAIUAX, YTPOXKAOMIUX 3JO0POBbIO U ) KU3HU H}O}leﬁ;

10) ciocoOHOCTH IPUMEHATH 3HAHUS, MTOJy4aeMble NP N3yYSHUH XUMMH, JUIS PELISHUs 3a]a4, CBA3aHHbBIX C OKPY)KaIOIIEH NPUPOAHON CPENOH, TOBBIIEHHUS YPOBHS 3KOJIOTHYECKOH
KyJIBTYPBI, OCO3HAHUS IJI00ATBHOTO XapaKTepa 9KOJIOIHYEeCKUX MPOOJIeM U MyTeH MX pelIeHus] TOCPEICTBOM METOI0B XHUMUH;

11) 3KOJIOTMUECKOTO MBIIIJIEHUs], YMEHHUS] pYKOBOICTBOBATHCSI UM B ITO3HABATEIbHON, KOMMYHUKATHBHOM 1 COIIMAJILHOM ITPaKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX Pe3yJbTaTOB BBLACIAIOT 3HAYMMBIE Ul (POPMHUPOBAHUS MUPOBO33PEHUs OOIIEHAYYHbIE MTOHATHS (3aKOH, TEOpHsl, IPUHIMUII, TUIIOTE3a, (aKT, cucTeMa,
Iporecc, SKCIEPUMEHT U Jp.), KOTOPbIe HCHOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMeTax M MO3BOJIIOT Ha OCHOBE 3HAHUH M3 3THX NPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O



LIEJIOCTHOW HAay4YHOW KapTHHE MHUpa, ¥ YHHBEpCAJIbHbIC y4eOHbIEe NeHCTBHS (TO3HABaTEIbHBIC, KOMMYHUKATUBHbIE, PErYJISITHBHBIC), KOTOphIe 00€CHeYnBalOT (POPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSTEILHOMY IIJIAaHUPOBAHMIO M OCYLIECTBIICHHIO Y4€OHOM €S TeIbHOCTH.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHSI 00pa30BaTEIbHON MIPOTPaMMBI 110 XMMHH OTPAXKAIOT OBJIaJICHNE YHHBEPCATbHBIMHU MO3HABATEIbHBIMH ACHCTBUAMH, B TOM YHUCIIE:

ba3oBbIMH JIOTHYeCKUMH AeiiCTBHSIMH

1) yMeHHEM WCHOJIB30BaTh NPHUEMBI JIOTHYECKOTO MBIIUICHUS HPH OCBOCHWM 3HAHMIl: PACKpPBIBATH CMBICT XHMHYECKHX MHOHATHH (BBLIENATH MX XapaKTepPHbIC INPU3HAKH,
YCTaHaBIHMBATh B3aMMOCBS3b C JPYTUMH IOHATHSAMH), MCIOJIB30BATh IOHATHS U OOBSCHEHHS OTHCNBHBIX (DaKTOB W SIBJICHHH; BHIOMPAaTh OCHOBAHUS M KPUTEPHH UL KiIacCH(HMKaIHu
XAMHYECKHX BEHIECTB M XHMHYECKHX pPEaKLHWi; YCTAaHABIMBATh NPUYMHHO-CICACTBECHHBIC CBS3M MEXIY OOBEKTaMH H3YYCHHUS; CTPOMThH JIOTMYECKHE pacCyXICeHHsS (WHIYKTHBHEIC,
JEeOyKTHBHBIE, [10 aHAJIOTUH); JeaTh BBIBOABI M 3aKJIIOUCHNS;

2) yMeHHEM IIPUMEHSATH B IIpoLiecce MO3HAHUS HOHATHS (IIPEIMETHBIC H METalpeAMETHBIC), CHMBOINYECKUE (3HAKOBBIC) MOJCIIH, HCHOJIL3yeMbIe B XUMHH, IPEOOPa30OBEIBATE IIHPOKO
NpUMEHSEMbIe B XUMHH MOJEJBHBIC NMPEACTABICHUS — XUMHYECKUH 3HaK (CHMBOJ JJIEMEHTa), XUMHUUYecKas (opMysia M YpaBHCHHE XHUMHYECKOH PEakUUH — MIPH PEeLIeHHH Yy4eOHO-
MO3HABATEJBHBIX 33/1a4; ¢ Y4ETOM 3THX MOZEJBHBIX NPE/ICTABICHUI BBISBIATh U XapaKTEPHU30BATh CYIIECTBEHHbIE NPU3HAKH M3Y9aeMbIX 00BEKTOB — XUMHYECKUX BELIECTB U XMMHUUYECKHX
peakLuii; BBISABIATE OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIECICTBEHHBIC CBSI3M M INPOTHBOPEYMS B H3y4YaeMBIX IIpOLECCax M SBICHUAX; MpeAaraTb KPUTEPHH JUIS BBISBICHHS STHX
3aKOHOMEPHOCTEH U MPOTHBOPEUMIl; CAMOCTOSITEILHO BBIOMPATh Criocol pereHus yuyeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHHSI, BEIOUpATh HauOOIIee MOAXOAAMNN ¢ yuEToM
CaMOCTOSTENILHO BBIJICICHHBIX KPUTEPUEB);

ba3oBbIMH HCCI€10BaTeILCKUMU /1€ CTBUSIMUA

3) yMeHHEeM HMCHOJIB30BaTh MOCTABJICHHBIE BOMPOCH B KaUeCTBE MHCTPYMEHTA MO3HAHMS, a TAaK)KE€ B Ka4eCTBE OCHOBBI JUIsl ()OPMHUPOBAHUS TUIOTE3BI 1O MPOBEPKE NPABHIBHOCTH
BBICKa3bIBaeMBIX CY)KICHH;

4) nproOpeTeHne OIbITa 110 IUIAHUPOBAHHIO, OPTaHU3aMU M MIPOBEACHUIO YICHHYCCKHX JKCIICPHMEHTOB: YMEHHE HAaOJIIOIaTh 32 XOJO0M MPOLEcca, CaMOCTOSTENBHO POTHO3UPOBATh
€ro pe3ynbTaT, POPMYIHUPOBATE 0OOOLICHHS U BHIBOJBI II0 Pe3yJIbTaTaM MPOBEIEHHOTO OIbITa, HCCICIOBAHUS, COCTABIIATh OTYET O MPOJETIaHHOMN padoTe;

Padoroii ¢c undopmanuei

5) yMeHHEM BHIOMpaTh, aHAJIH3UPOBATh M HHTEPIPETUPOBATH HHAOOPMALMIO Pa3IMYHBIX BUIOB U (GOPM HPENCTaBICHUS, MOTy4aeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYIISpHAs
JUTEpaTypa XMMUYECKOTO COJIepKaHUs, CIIPpaBOYHbIe NOCOOUs, pecypchl VIHTepHeTa); KpUTHUECKH OLIEHHBAThH IPOTHBOPEUYHMBYIO U HEOCTOBEPHYIO HH(OPMAIINIO;

6) yMeHHEM NpHMEHSTh pPa3IM4YHble METOAbI M 3ampochl IPH ITOMCKE W 0TOOpe WH(OpMALMK M COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIHMMBIX JUIS BBIMOJHEHUs Y4YEOHBIX U
MO3HABATENILHBIX 3334 ONpPeAesIEHHOrO THIA; NPHOOpEeTeHHe OmbITa B O0NAaCTH HUCMOJIb30BaHHS WH()OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJeHUE KYJIbTYpOH aKTHBHOTO
UCIIOJIb30BaHMS PAa3JIMUHBIX IOMCKOBBIX CHCTEM; CaMOCTOSTENLHO BBIOMPATh ONTHUMAaJbHYI0 (GOpMY MpeicTaBieHHs MH(GOPMAIMKM W WUIFOCTPUPOBATH pEIIaeMbIe 3a/laud HECIO0XKHBIMH
cXeMaMu, AuarpaMMamu, IpyruMu GopmMaMu rpaku 1 UX KOMOWHALIUSIMU;

7) yMeHHEM HCIOJIb30BaTh M aHAIU3UPOBATh B IMpPOILECCe YUYEOHOW M MCCIIEIOBATENLCKON NESATENbHOCTH WH(QOPMAIMIO O BIMSHUH IMPOMBIIUICHHOCTH, CEJIbCKOTO XO35HCTBA M
TPAHCIIOPTa HA COCTOSIHUE OKPYIKAIOIICH IPUPOTHOI Cpelbl;

YHuBepcajabHbIMH KOMMYHHKATHBHBIMY A€iiCTBHAMH

8) ymeHueM 3agaBaTh BONPOCH (B XOJ€ IHANIOra W/HJIM JHMCKYCCHHM) IO CYIIECTBY OOCYXIaeMOi TeMbl, ()OPMYIMPOBATH CBOM INPEAJIOKCHUS OTHOCHTEIBHO BBINOJHECHUS
NPeIUIOKEHHOU 3a/1a4H;

9) nprobpeTeHne ONbiTa NPE3CHTALUH PE3YIIBTATOB BBIIIONHEHHS XUMHYECKOTO SKCIIEPUMEHTA (JJaO0paTOpPHOTO OMbITa, JIAGOPATOPHOH PabOTHI IO MCCICAOBAHHIO CBOMCTB BELIECTB,
Y4e0HOTO MPOEKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH ITO3HABATEILHOW M HCCIIEI0BATENILCKON JEATEIBHOCTH MPHU PELICHHH BO3HUKAMONIMX MPOOJeM Ha OCHOBE y4€Ta oOIInX
WHTEPECOB W COIJIACOBAaHMS MO3MLMIT (0OCYKIEHUs, OOMEH MHEHUSIMH, «MO3TOBBIE MITYPMbI», KOOPIMHAIMS COBMECTHBIX NEHCTBHH, OIpe/elieHHe KPUTEpHEB IO OIIEHKE KayecTBa
BBITIOJTHEHHOW paboTHI U 1Ip.);

YHuBepcaJIbHBIMHU PEryJIsITHBHBIMU J1€HCTBUSIMU

11) ymMeHueM caMOCTOSITENbHO ONpENelisiTh LENH NEeSTENbHOCTH, IUIAHUPOBaTh, OCYLIECTBIISATh, KOHTPOJIMUPOBATh W IIPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO JESTENILHOCTS,
BbIOMpaTh Hamboinee 3dpdexTrBHbIE CIOCOOB! pelleHHsT Y4eOHbIX UM TMO3HABATENbHBIX 3aJ[au, CAMOCTOSITENILHO COCTABJIATh MM KOPPEKTHPOBAThH IPEIUIOKESHHBINH ajJrOpUTM JCUCTBHUN MpH
BBITIOJTHEHHUH 33/IaHUH ¢ y4ETOM TIOJTydEeHHs] HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaxX — BEIIECTBAX M PEAKIHsIX; OLEHHBATH COOTBETCTBUE MOJIYUYECHHOTO Pe3ybTaTa 3asBICHHON 1IETIH;

12) ymeHneM UCIIONBH30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPeUIaraeMble B YCIIOBUH 3aaHHMH.

MNPEAMETHBIE PE3YJIbTATBI




B cocraBe npeMETHBIX PE3yNIBTATOB 10 OCBOCHUIO 0053aTEIFHOTO COACPIKAHUS, YCTAHOBICHHOTO JJAHHOW MPUMEPHOM paboyei mporpaMMoii, BELACISIOT: OCBOCHHBIC 00YUAOIIMMUCS
HAyYHBIC 3HAHWS, YMCHHS WM CIOCOOBI IEHCTBHH, cnenuduveckue Uis MPEIMETHON o0macTi «XUMUs», BUIBI JIEATCIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHWS, €r0 HHTCPIPCTAIIWH,
peoOpa30BaHUI0 U MPUMEHECHUIO B PA3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K koHIly 00y4eHus B 8 Ki1acce npeIMETHBIC Pe3yIbTaThl HA 0A30BOM YPOBHE OTPaxaroT CHOPMHUPOBAHHOCTD Y O0YIAFOIIUXCS YMCHHUIMA:

8 KJIACC

1) packpwisame cmbici OCHOBHBIX XUMHYECKUX MOHSATHHA: aTOM, MOJEKYIa, XUMHUIECKHAH 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS M HEOIHOPOIHAA),
BaJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs M MOJIEKYIApHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIPHAS Macca, MaccoBasl IO XUMIYECKOTO AJIEMEHTa B COCIMHEHUH, MOJIPHBIN 00BEM,
OKCHJI, KUCIIOTA, OCHOBAaHHUE, COJIb, HIEKTPOOTPUIIATEIIHPHOCTD, CTCIIEHb OKHUCIICHUS, XUMHUUECKasl peaklus, KIACCH(PHUKANNS PeaKInil: peakliyu COCINHECHUS, PEAaKIIUH Pa3I0KEHUs, pPeaKIiu
3aMeIIeHUs, peaKIni 0OMeHa, 3K30- U SHIOTEPMUUECKUE PEaKIiH; TETTOBOH 3 (eKT peakuny; siIpo aToMa, SIEKTPOHHBIH CJI0i aToMa, aTOMHas OpOHTaNb, PaIiyC aTOMa, XUMHIY eCKasl CBS3b,
TOJISIpHAS ¥ HETIOJISIPHAst KOBAJIGHTHAS CBS3b, HOHHASI CBSA3b, MOH, KATHOH, aHUOH, PaCTBOP, MACCOBAs JIOJIS BeIIeCTBA (TIPOLIEHTHASI KOHIIEHTPAIIHS) B pacCTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUHN (CM. 1. 1) U MPUMEHATH 3TH MOHSATHS NPU ONMHUCAHUU BEIIECTB U UX MPEBpALCHUI;

3) ucnonv3oeame XMMUYECKYIO CUMBOJIUKY JJIsl COCTAaBIICHHS ()OPMYJI BENIECTB U YPABHCHHI XUMUYECKUX PEAKIIUN;

4) onpedensimpb BAICHTHOCTh aTOMOB JJIEMCHTOB B OMHAPHBIX COCTUHEHUSX; CTCIICHb OKUCIICHUS 3JICMEHTOB B OMHAPHBIX COCIMHCHUSX; IPHUHAIIC)KHOCTD BEIIECTB K ONPEACICHHOMY
KJIacCy COeTMHEHHH 110 opMyam; BUI XMMUUECKOH CBs3U (KOBAJICHTHAS M HOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

5) packpwisams cmuica Ilepuognueckoro 3akoHa J[. V. MenneneeBa: NeMOHCTPHPOBATh MOHMMAaHHE MNEPUOJUYECKON 3aBHCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HMX
nojioxkeHus B Ileproanyeckoi cucTeMe; 3aKOHOB COXPAHEHHUS] MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4Y€HHs, 3aKOHa ABOTajpo; ONMHUCHIBATH U XapaKTepHU30BaTh
TabnmuaHyo ¢opmy [leproamdeckoit CHCTEMBI XUMHYECKUX 3JIEMEHTOB: pa3indyaTh MOHATHA «TJIaBHAs moArpymnna (A-rpymnma)» u «mobouHas nmoarpymnma (b-rpymma)y, mMansie U Gojpiiie
MIEPUOJIBI; COOTHOCHTH 00O3HAYCHMs, KOTOpPBIE MMeroTcs B Tabmume «llepmomgmdeckas cucteMa XuUMHUYecknx sneMeHToB J[. V. MeHzpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U 3apsl A1pa, 00IIee YUCIIO AIEKTPOHOB U paCIIpeIeIeHHE UX I10 SIEKTPOHHBIM CIIOSM);

6) xnaccugpuyuposams XUMIUYECKUE HIIEMEHTHI, HCOPTaHUYECKHE BEUICCTBA; XUMUIECKUE PeakIiy (TI0 YHUCITY U COCTaBY YIACTBYIOIIUX B PEAKIIUH BEUIECTB, 110 TEIUIOBOMY dPPEKTY);

7) xapaxmepuzosams (onucvigams) OOIIHE XUMUIESCKHAE CBOWCTBA BEIIECTB PA3IMIHBIX KIACCOB, TOATBEPIKAasl ONMCaHHUE TPUMEPaMHU MOJICKYISIPHBIX YPaBHCHHUI COOTBETCTBYIOIIIX
XUMUYECKUX pPEaKklnii;

8) mpoecnosuposams CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT MX KaUE€CTBEHHOTO COCTaBa; BO3ZMOXKHOCTH NMPOTEKaHUA XMMUYECKUX NTPEBPAICHUH B Pa3NUYHBIX YCIOBUSX;

9) 6biuuCAAMb OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa 1Mo (OpMyJie COSTUHEHHS; MacCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEaKIINy;

10) npumensims OCHOBHBIE ONEpALUN MBICIUTENLHON JEITEIbHOCTH — aHallM3 W CUHTE3, CpaBHEHHE, 000O0IeHHE, CHCTeMaTH3alhio, KIACCU(PHKAIUIO, BBLIBICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€M — I M3Y4EHUs CBOMCTB BELIECTB M XMMHUYECKHX PEaKIHi; eCTeCTBEeHHO-Hay4YHbIE METO/bI MMO3HAHUS — HaOIIO/eHHe, H3MEPEHHE, MOIEINPOBAaHIE, YKCIIEPUMEHT
(pealbHBIN ¥ MBICTICHHBIN);

11) credosams mpaBUIaM MMOJB30BAHHS XUMIUYECKON MTOCYI0H U 1a00paTOPHEIM 000pYIOBaHHEM, a TAKXKeE MPaBIIaM OOpaIIeHHUs ¢ BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIUSMH I10
BEITTOJTHEHUIO Ta00PAaTOPHBIX XUMHUYECKUX OIBITOB 110 TIOJYYCHUIO H COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAa M KHCIOPOAA), IPUTOTOBICHHIO PACTBOPOB C OINPEICIIEHHON MacCOBO
JOJIEH PacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH M IPOBOJUTH XHMHUYECKHE HSKCHEPUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB INENOYEH W KHCIOT C IOMOIIBI0 WHIUKATOPOB (JIAKMYC,
¢deHoNPpTaNenH, METHIOPAHXK H IP.).

9 KJIACC

K koHIy 00yueHus B 9 Ki1acce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHHA:

1) packpvisams cmbici OCHOBHBIX XUMHUYECKUX IMOHATHUH: XMMHUYECKHH 3JIEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, BaJEHTHOCTH,
ANEKTPOOTPHUIATEIFHOCTD, CTEIIEHh OKUCICHHS, XUMHUYECKasi PeaKlys, XUMAYEeCKas CBS3b, TEIUIOBOM 3((EKT peakmnuu, MOJb, MOJSPHBIH 00BEM, pacTBOD; IMEKTPOIUTHI, HEIJIEKTPOIIHUTEI,
ANEKTPOIUTHYECKAs! AUCCOLUAINS, PEaKINN MOHHOTO 0OMEHa, KaTaln3aTop, XMMHYECKOe PaBHOBECHE, OOpaTHUMbIe W HEOOpAaTHMbIE PEaKINH, OKHCIHUTEIbHO-BOCCTAHOBUTEIFHBIE PEAKIINH,
OKHCITUTEIh, BOCCTAHOBHTEIb, OKHCICHHE U BOCCTAHOBJICHHUE, aJUIOTPOMHS, aM()OTEPHOCTh, XUMHUYECKasl CBA3b (KOBAJCHTHAs, HOHHAS, METAIUTMYECKAs ), KpUCTAUTHUECKas PEIIETKa, KOPPO3Us
METaJJIOB, CIJIABBI, CKOPOCTh XUMHUYECKOW peakiny, npeaensto nomyctumas kormentpamnys (ITJ1K) BemecTsa;

2) wimocmpupo8ams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHITHN (CM. I1. 1) M IPUMEHSTH 3TH MOHATHUS MPH OIIMCAHIH BEIISCTB U UX MPEBPAICHHIA;

3) ucnonv3osames XUMUYECKYIO CUMBOJHKY JJISI COCTABIICHHS ()OPMYIT BEIIECTB M YPABHCHHUI XUMUYECKUX PEAKIIUN;

4) onpedensmb BAICHTHOCT U CTCIICHb OKUCIICHHUS XUMIUYECKUX AIEMEHTOB B COCTMHCHUSAX PA3IMYHOTO COCTaBa; MPUHAIC)KHOCTh BEIIECTB K OMPEICIIEHHOMY KIIACCY COCTUHCHUH
o hopMynam; BHJ XUMHYCCKON CBSI3U (KOBAJICHTHAS, HOHHASI, MCTAJUINYECKasl) B HEOPTaHUYSCKUX COCTMHEHUSX; 3apsi/l MOHA IT0 XUMHYECKON (GopMylie; XapaKTep CpeIbl B BOJHBIX PacTBOpaxX
HEOPraHUYECKUX COSAMHEHUM, THUII KPUCTAJUIMYECKON PEIIETKY KOHKPETHOI'O BELIECTBA,



5) packpwisams cmwicn Ilepuoandeckoro 3akona /. V. MenneneeBa M JeMOHCTPHPOBATH €ro IMOHWMAaHHWE: ONKCHIBATH M XapakTepH3oBaTh TaOmuuHyto Gopmy Ileproanueckoit
CHUCTEMbl XUMHUYECKUX JJIEMEHTOB: Pa3jiM4aTh MOHATHUS «TJlaBHas noarpymmna (A-rpymmna)» u «rmodounas noarpymmna (b-rpymma)y, Mansle u OoJblIMe NMEepHOAbl; COOTHOCHTh 0003HAYCHUS,
KOTOpBIE HMEIOTCS B IEPHOANYECKON TabJIHIIE, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS] aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB ¥ 3aps A1pa, 00LIee YUCIIO 3JEKTPOHOB U paclpeiesieHue
UX MO JIEKTPOHHBIM CJIOSIM); OOBSICHATH 0OIINME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB DJIEMEHTOB M UX COSAMHEHUH B MpeAeax MalbIX IepHO 0B U INIABHBIX HOATPYII C YYETOM CTPOCHUS
HX aTOMOB;

6) ruaccuguyuposams XUMUIECKHE SJIEMEHTHI; HEOPTaHUYECKHE BEIECTBA; XUMHUIECKNE pPeaknuy (10 YHUCIy M COCTaBy yJacTBYIOIINX B PEAKIMH BEILECTB, 110 TEINIOBOMY 3G deKTy,
10 I3MEHEHNUIO CTETIEHEH OKUCIICHNS! XUMUIECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONUCHIBATH) OOIINE U CHEIU(PUIECKNE XUMHIECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPIKAasi OMICAHUE IIPUMEPAMU MOJIEKYISIPHBIX 1 HOHHBIX
YPaBHEHHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

8) cocmasname ypaBHEHUS AIEKTPOIUTHICCKON AUCCONMAIIMHA KUCIIOT, IIEOYeH M COJICH; MOJHBIC W COKpAaIIéHHBIE YpaBHEHHsS peaKIuii MOHHOTO OOMEHA; YpaBHEHHS PeaKIui,
MOJITBEPKTAIOIINX CYLIECTBOBAaHHE FEHETHUECKON CBSI3U MEXKAY BELECTBAMU Pa3IUYHBIX KJIACCOB;

9) packpwisams cyuHOCMb OKUCIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIMI IIOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OajlaHCca ITHX peaKIui;

10) npoenosuposams CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT MX CTPOEHUS; BO3MOKHOCTH NMPOTEKaHU XMMUYECKUX IIPEBPAILEHUH B Pa3JIMUHBIX YCIOBHSX;

11) 6blyucasims OTHOCUTEIBHYIO MOJISKYJIAPHYIO M MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JIOJI0O XMMHUYECKOI'O 3JIEMEHTa 1Mo (OpMyJie COCIMHEHHMs; MAacCOBYIO JIOJIO BELIECTBA B
pacTBoOpe; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU pEaKIIny;

12) cneoosamsb npaBuiIaM NOJIB30BaHUS XUMUYECKOW MOCYAOH 1 1a00paTOPHBIM 000pYJOBAaHHEM, a TAKXKE MTPaBUJIaM OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH I10
BBIITOJTHEHHIO TA00PATOPHBIX XUMHYECKUX OIBITOB I10 MOJIYYEHHIO U COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKHCIIOTO Ta3a);

13) nposodums peakyy, MOATBEP)KAAIOIINE KaUeCTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IIYyTEM XJIOPHUA-, OpOMUI-, HOAHU-, KapOoHaT-, hochaT-, CHIHKaT-,
cynbhaT-, THIPOKCHA-HOHBI, KATHOHBI aMMOHHMS ¥ HOHBI M3Y4YE€HHBIX METAJIOB, IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTAaHUIECKUX BEILIECCTB;

14) npumensms OCHOBHBIC ONIEPAMK MBICIUTEIHHON NEATEIFHOCTH — aHAIN3 U CHHTE3, CPaBHEHHUE, 0000IIeHNE, CHCTEMATH3aLHIO, BBISIBICHUE TIPUYHMHHO-CIICICTBEHHBIX CBSI3CH —
JUTSl I3Y9EHHS CBOMCTB BEUIECTB U XUMHYIECKUX PEaKINii; eCTECTBEHHO-HAyYHbIE METO/IbI IIO3HAHUS — HAOJIOICHNE, N3MEPCHUE, MOACIHPOBAHUE, SKCIICPUMEHT (peabHBIH 1 MBICIICHHBIN).



COJEP KAHUE YYEBHOI'O TIPEAMETA

8 KJIACC (kypcugom 0003HaueH yueOublil Mamepua, KOMopslil U3y4aenmcst, HO He 8bIHOCUMCSL HA NPOMENCYMOYHYVIO U UMO208YI0 AmMmMecmayuro)

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

IIpeamer xumuu. Pons XUMHUM B ®KHU3HU YellOBEKa. XUMHUS B CUCTEME HayK. Teja u BemecTBa. Puznyeckre CBONCTBA BEIECTB. ArperaTHOe COCTOsIHUE BelecTB. [loHATHE 0 MeTOIaX
MMO3HAHUS B XUMHUH. XUMHUS B CHCTeMe HayK. UHCThIe BemecTBa U cMech. CIIOCOOBI pa3IelIeHIsI CMECEH.

ATOMBI ¥ MOJIEKYJBI. XUMITYECKUE AIeMeHTbl. CHMBOIBI XUMUYECKUX AIIeMEHTOB. [IpOCTHIE U CIIOJKHBIE BEIIECTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xummdeckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIE€MEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BemlecTB. OTHOCHTENbHAS aTOMHAs Macca. OTHOCHTEIbHAS MOJICKYJISIpHAs Macca.
MaccoBast 107151 XUMHYECKOTO 3JIEMEHTa B COCTUHECHUH.

Om3HuecKiue U XUMUYECKHE SBICHUSI. XUMHUUECKash peakiusd U e€ MpU3Hakd. 3aKOH COXpPAaHEHUS MacChl BEIIECTB. XUMHUUECKHe ypaBHeHU. Kinaccndukamms XUMIYECKUX peaknit
(coennHEeHMS, pa3IOKECHNUS, 3aMEIIICHNS, OOMEHA).

Xumuueckuii 3xcnepumenm: 3HaAKOMCTBO C XMMHUYECKOH MOCYIOH, ¢ TpaBWiIaMu pabOTHI B JJa0OpaTOPHK U MPpUEMaMU OOpaIlleHUsI ¢ JTabopaTOPHBIM 00OPYAOBAHHUEM; U3yUCHHE U
omnucaHue (GU3MYECKUX CBOMCTB 00pa3llOB HEOPraHMYCCKHX BEIIECTB; HaONoacHUE (Qu3nyeckux (IUIABJICHHUE BOCKA, TAasHUC JibJa, PACTHPAHUE caxapa B CTYIKE, KUTICHUE W KOHJICHCAIIHS
BOJIbI) U XMMHUYECKUX (TOpPEHHE CBEYH, MpPOKaJHMBaHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KHCIOTON) SBJICHWH, HAONIOJEHNE M ONHCAaHHE MPU3HAKOB MPOTEKAHUS XMMHYECKUX
peakimii (pasjgoXKeHUue caxapa, B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pasnoxenue ruapokcuma menu(Il) mpu HarpeBaHWH, B3auMOJCHCTBUE JKeje€3a C PaCTBOPOM COJH
menu(ll)); nzyuenume crnocoOOB pasneneHusi cMecel (C MOMOLIbIO MarHuTa, (pUIbTpOBaHWE, BbIAPHBAHUE, AMCTHIULALMS, XpoMaTtorpadus), NpoBeIeHHE OYHCTKU IOBapeHHOH couy;
HaOJIOICHUE U ONMCAHUE PE3yNIFTATOB IPOBEACHHUS OIBITA, HILUTIOCTPUPYIOIIETO 3aKOH COXPaHCHHS MacChl, CO3IaHHe MOJIeel MOJIEKYI (IapOCTEPKHEBHIX).

BaskHeiilumne npeacTaBuTe I HEOPraHU4eCKUX BellecTB

Bozmyx — cmech ra3oB. CocrtaB Bo3myxa. Kucinopox — anmeMeHT u mpocToe BemecTBo. HaxoxxneHne Kuciopo/a B mpupoe, Gu3ndeckne i XUMHICCKIE CBOWCTBA (PeaKIIUU TOPCHHS).
Oxcuppl. [Tpumenenne xucmopona. CrocoObl MONydeHHS KUCIOpoaa B JAabOpaTOpHH M MPOMBIINUICHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H — ayutoTporHas MOIUPUKAIHS
KHCJIOPOa.

TemmoBoit 3PQPeKT XUMHUECKOW pEeakIuH, TSPMOXUMHUYCCKHE YPaBHEHHUS, 3K30- M JHIOTEPMHUYECKHE peaKnuu. TOIUMBO: yroidb M MeTaH. 3arps3HEHHE BO3AyXa, yCHICHHE
MapHUKOBOTO 3(dekra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — 3neMeHT u mpocToe BeriecTBo. HaxoxaeHue Boaopoaa B mpupo e, Gu3ndeckre 1 XUMHYSCKHE CBOMCTBA, IPHUMEHCHHE, CITIOCOObI moyueHus. KucaoTh! ¥ coutu.

MounsipHbiii 00bEM Ta30B. Pacu€Thl MO0 XMMHUUYECKUM YPABHEHHUSIM.

®usnyeckue cBoicTBa BoAbl. Bojga kak pactBoputesb. PacTBopbl. HachlllieHHBIE M HEHACBHILIEHHBIE PACTBOPBL. PacTBOpMMOCTH BElIECTB B BOJe. MaccoBasl H0Js BELIECTBA B
pacTBope. XuMHU4ecKre cBoicTBa BoJbl. OcHOBaHUS. Poilb pacTBOpPOB B MPUPOJIE U B JKU3HHU YeloBeka. KpyroBopoT BoJbl B Ipupojie. 3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa W OYMCTKA
TIPUPOIHBIX BOJL.

Knaccudukarnus Heopraamdecknx coeauaeHnn. Okcuapl. Kiaccudukanus okcuaos: coneoOpasyromue (OCHOBHBIE, KUCIIOTHBIC, aM(pOTepHBIE) U HecoeoOpa3yronie. HoMmeHkmarypa
okcunoB. OU3MUECKUE U XUMUIECKUE CBOMCTBA OKCHIOB. [1oydeHne OKCHIOB.

OcHoBanus. Knaccupukarusi oCHOBaHWIA: IMIENOYH M HEPAcTBOPUMBIC OCHOBaHUs. HoMmeHkinaTtypa ocHoBaHWH. Du3nveckne W XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHUH.

Kucnotsl. Kimaccudukanms xucmor. Homenknatypa kuciaot. Pusndeckre u XUMAYECKHE CBOUCTBA KUCIOT. Psin aktuBHOCTH MetaimioB H. H. beketosa. [lomyuenne Kucior.

Commu. Homenknatypa conelt. @u3ndecknue 1 XUMHYECKHe CBoMcTBa coieil. [Tomydyenue comeit.

I'eneTnueckas CBsA3b MEXKY KIIaCCAaMH HEOPTAHUYECKUX COSTUHEHUH.

Xumuueckuii IKcnepumeHnm: Ka4eCTBEHHOE OTNpeieNIeHUe COJepKaHusI KUCIOPo/a B BO3AyXe; MOJdydeHre, coOnpaHue, paclio3HaBaHUE U N3YUCHHE CBONCTB KHCIOPO/a; HaOII0ACHHE
B3aMMO/JICHCTBUS BEUIECTB C KUCJIOPOJOM W YCJOBHSI BO3HHKHOBEHUS W TIpEKpalleHUs TOpeHus (Iokapa); o3HaKoMJIeHWe ¢ oOpas3laMu OKCHJIOB M ONHCAaHWE HMX CBOWCTB; IOJyYCHHUE,
cobupaHue, pacro3HaBaHUe U U3YUYECHHE CBOWCTB BOJ0pOIa (TOpeHne); B3anMoieicTBre Bogopoa ¢ okcuaoM meau(Il) (Bo3MokHO HCTIONh30 BAHHE BUICOMATEPHAIIOB); HAOIIOIeHHE 00pa3IoB
BEIECTB KOJUYECTBOM | MOJIb; HWCCIIEIOBaHHE OCOOCHHOCTEH pAcCTBOPEHUSI BEIIECTB C Pa3UYHON PaCTBOPUMOCTHIO; MPHUTOTOBIEHHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOH JoJyiei
PacCTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUEC BOIBI C METAaUIaMHU (HATPHUEM W KasbIieM) (BO3MOXKHO HCIOJh30BAHHE BUICOMATEPHANIOB); OINPEICICHHUE PACTBOPOB KUCIOT M IIEIIOYEH C
MTOMOIIIBI0 WHIWKATOPOB; UCCIICAOBAaHIE 00Pa3I0B HEOPraHMYCSCKUX BEIICCTB PAa3IMYHBIX KIIACCOB; HAOIOICHIE N3MEHCHHS OKPACKH MHINKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH; U3ydeHHE
B3auMogeiicTBus okcuaa meau(Il) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT C METAJUIAMH, PEAKIHUH HEHTpaM3alui;, MOJIyYeHHE HEPACTBOPHMBIX OCHOBAHHM, BBHITCCHCHHE OJHOTO MeETajlia
JIPYTUM U3 pacTBOPa COJIM; PELIEHHE SKCIIEPUMEHTANIBHBIX 3a]1a4 10 TeMe «BakHelne Kiacchl HEOPraHMUECKUX COESUHEHUI.

Ilepuoanuecknii 3axkoH u Ilepuoamueckasi cucrema xumudeckux 3jemeHToB JI. U. MenneneeBa. Crpoenue aroMoB. XuMHYecKasi CBsI3b. OKHCIUTENbHO-
BOCCTAHOBHMTEJIbHbIE peaKIMu




[lepBble MONBITKM KIacCHU(UKALUU XUMHYECKUX 3JEMEHTOB. [IOHATHE O Tpylmax CXOIHBIX AJIEMEHTOB (LIEJIOYHBIC U IIETOYHO3EMEIbHBIE METAJUIbl, TaJIOTCHbI, MHEPTHBIC Ta3bl).
DJIeMEHTBI, KOTOpbIe 00pa3yloT aM(pOTEPHbIE OKCHIIBI i THIAPOKCH/IBL.

[epnonnueckuit 3akon. Ilepmomuueckas cuctema xumuueckux osiemeHtoB /[I. V. MenneneeBa. Koporkomepuonnas u amuHHOnepuoaHas (opmbl [leproguyeckoil cucteMbl
XUMHYecKux 3neMeHToB J[. V1. Menneneesa. [lepuons! u rpynnsl. @u3ndeckuii CMbICI OPSIKOBOIO HOMEpa, HOMEPOB IIEpUO/ia U TPYIIIHI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX sizep. M3oTonsl. DnekTpoHbl. CTpoeHHe AIIeKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XMMHUYECKHX AneMeHToB [lepuomnueckoii cucremsr /. U.
MengeneeBa. XapakTepUCTHKa XUMUYECKOTO 3JIEMEHTA IO €ro moJioxkeHuto B [lepunoauueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH N3MEHEHHS PaIyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKIX M HEMETAUTMUECKUX CBOWCTB IO TPYMIaM | neproaam. 3HadeHne [leproamaeckoro 3akoHa U
Ilepnoauueckoii cUCTEMBl XUMUYECKUX 3IEMEHTOB JIS1 pPa3BUTUS HAYKU U NpakTUku. [[. V. MenneneeB — y4€HbIi U IpaKAaHUH.

Xumndeckas cBsi3b. KoBaneHTHas (MOISIpHAS M HETIOISIPHAS) CBA3b. DIEKTPOOTPUIATEIIFHOCTh XUMHIECKNX 3JIEMEHTOB. HloHHAs CBA3B.

Crenenp okucneHns. OKHCINTETbHO-BOCCTAHOBUTEIbHBIE peaknnu. IIporecchl OKUCIeHNus 1 BOcCTaHOBIEHU. OKHCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuit IKcnepumenm: N3yieHre o0Opas3IoB BEIIECTB METAUIOB U HEMETAJUIOB; B3aMMOJCHCTBUE THAPOKCUIA IMHKA C PACTBOPAaMH KUCIIOT U IIeJI0Yel; POBEJICHNE OIBITOB,
WTIOCTPUPYIOIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeakLnii (TOPEHUE, PEaKIUU pa3I0KEeHUs, COETUHEHHUS).

MesknpeaMeTHbIE CBSI3H

Peanmuzanust MeXnpenMeTHBIX CBA3eH NMpH HM3YYEHMH XHMHUHM B 8 Kilacce OCYIIECTBISIETCS 4epe3 MCIOJIb30BaHHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W IOHSATHH,
SIBIIOIIMXCSI CHCTEMHBIMU JUISL OT/IENIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1mune ecTeCTBEHHO-HAYYHbIC MOHATHS: Hay4YHbIH (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CHHTE3, KIaccu(UKaLus, IEPHOIUYHOCTb, HAOIIOJeHNE, SKCIIEPUMEHT, MOJIEITMPOBaHHE,
HU3MEPEHUE, MOJIEND, SBICHHE.

@uznka: MaTepus, aTOM, JIEKTPOH, MIPOTOH, HEUTPOH, NOH, HYKJIHI, U30TOIbI, PaJHOAKTHBHOCTh, MOJICKYJIA, MIEKTPUUECKUI 3apsill, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, I'a3, PU3MIECCKUE BENNYHHBI, €ANHHUIBI I3MEPEHUs, KOCMOC, ITaHETHI, 3BE3/161, CoHIIE.

Buonorus: porocunres, aprxanue, duocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIE TIOPOIBI, ITOJIE3HBIE HCKOTIAEMbIE, TOTUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYecKas peaKnus

Ilepuomuueckuii 3akoH. Ileproauueckas cuctemMa xuMudeckux sneMmeHToB J[. . MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XMMHMYECKHX 3JIEMEHTOB
MEPBBIX TPEX NEPUOJIOB, KAIK, KAJIBIUSI U UX COCAUHEHHUH B COOTBETCTBHH C ITOJIOKEHHEM AJIEMEHTOB B [leproandeckoii cucteMe u CTpPOSHHEM UX aTOMOB.

CrpoeHue BemecTBa: BBl XUMUYECKOH CBA3U. THIIBI KPUCTAIHYECKUX PEIIETOK, 3aBUCUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTAUIMUECKON PEMIETKU U BUIa XUMUYECKOH CBSA3H.

Krnaccudukarus 1 HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K PAa3IMYHBIM KJIaccaM HEOPTaHWYECKUX COCAMHEHWH, T€HeTHYeCKast
CBSI3b HEOPraHMUYECKUX BEILECTB.

Knaccudukanus XUMUYECKUX PEeakIUi 110 PasIW4YHBIM NPHU3HAKaM (110 YMCIY M COCTaBy YYacTBYIOUIMX B PEAKLUH BELIECTB, IO TEIIOBOMY 3((EKTy, M0 U3MEHEHUIO CTEeNeHen
OKHCIICHHS XUMHYECKHX AJIEMEHTOB, 110 00OPaTUMOCTH, 10 yYaCTHIO KaTaIU3aTopa). IK30- U SHAOTEPMHUUYECKHE PEAKINH, TEPMOXUMUYECKUE yPABHEHHSI.

[onsiTHe 0 ckopocTn XMMuYeckod peakiuu. [ToHsTHE 00 0OpaTUMBIX W HEOOPATUMBIX XMMUYECKMX peakuusx. [IoHSATHE O TOMOTEHHBIX M TE€TEpPOreHHBIX peakuusx. [loHsaTHe o
XMMHUYECKOM paBHOBECHH. DAKTOPBI, BAUSAIONIIE HA CKOPOCTh XMMUYECKON PEAKINH U MOJIOKEHHE XUMUYECKOTO PaBHOBECHS.

OKHCIHMTETbHO-BOCCTAHOBHUTEIILHBIE PEAKINH, 3JIEKTPOHHBIH OallaHC OKMCIMTENHFHO-BOCCTAHOBUTENHbHONW peakuuu. COCTaBIeHHE YPaBHEHUI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxImii ¢ NCIOJIB30BAHUEM METO/Ia ANEKTPOHHOT0 OanaHca.

Teopus >MEKTPOTUTHIECKON TUCCOIMALNU. DJISKTPOIUTHI U HEINNEKTPONUTH. KaTnoHbl, aHMOHBI. MeXaHW3M IMCCOLMAIMM BEIIECTB C PA3IMYHBIMH BHAAMU XUMHYECKON CBSI3H.
Crenenp auccoruanui. CUIIbHbBIE U C1a0ble dJEKTPOJIHTHI.

Peakumu noHHOro oOMeHa. Y CIOBHS MPOTEKAaHUS PeaKkInii HOHHOTO OOMEHa, MOJHBIE M COKpAIIEHHBIC HOHHBIE YpaBHEHUs peakuunii. CBOMCTBa KM CIOT, OCHOBAHUH U COJIEH B cBETE
MIPECTaBICHNHN 00 IMEKTPOIUTHIECKOH quicconnary. KadecTBeHHbIE peakuny Ha HOHBL. [oHATHE O THAPOIHI3e CONeH.

Xumuueckuit IKcnepumenm: 03HAKOMJIICHHE C MOACTSIMHA KPUCTAUTHIECKUX PEIIETOK HEOPTaHNIECKUX BEIIECTB — METAJUIOB M HEMETaJUIoB (TpaduTa u ammasa), CIIOKHBIX BEIIECTB
(xJlopHIa HaTpPUs); UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEeaKIMy OT BO3JECHUCTBHS Pa3IMYHBIX (haKTOPOB; MCCIICOBAHUE 3IEKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JIMCCOLMALIMKM KUCIIOT, IIeJoueil M coyei (BO3MOXKHO HCIIOJIb30BAaHHE BHJEOMATEPHAIOB); NPOBEAEHHE OIBITOB, WUIIOCTPUPYIONIMX INPHU3HAKM IPOTEKaHWS PEeaKkUUil HMOHHOTO oOMeHa
(oOpazoBaHne ocajaka, BBIAEIEHHE TIaza, 0Opa3oBaHUE BOJBI); ONBITOB, WIUIIOCTPUPYIOMINX HPUMEPHl OKHCIMTEIHLHO-BOCCTAHOBUTENBHBIX pPEAKIUi (TOpPEeHHEe, PEaKkUuH pas3ioXeHUs,
COEIMHEHUS); PacIIO3HABAaHHE HEOPTAHWIECKUX BELIECTB C TIOMOIIBIO KAYECTBEHHBIX PEaKIMi Ha HOHBI; PelIeHHe SKCIICPUMEHTAIBHBIX 3a71a4.

HemeTannbl M HX COeTUHEHHS



OOmas xapakreprcThka rajgoreHoB. OcCOOCHHOCTH CTPOEHUsI aTOMOB, XapaKTepHble crerneHu okucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA IPOCTHIX BEUIECTB — IaJIOT€HOB.
XuMHYecKue CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJECHCTBHE C METallaMi, HEMETaJUIaMu, [iejodamu). XinopoBogopoa. CossiHasi KMCIIOTa, XMMHYECKHE CBOWCTBA, MOJIyYeHHE, IPUMEHEHHE.
JleficTBHe XJI0pa U XJIOPOBOJOPO/Ia HA OPraHU3M 4eJoBeKa. BaxkHelne XJIOpHIbl K UX HaXO0K/IeHHE B TIPHPOJIE.

OO1mas xapakTepucTHka 3neMeHToB VIA-rpynmnel. OcOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTePHbIE CTENIEHN OKUCIICHUSL.

CtpoeHHe W (HU3HYECKHE CBOWCTBA IPOCTBHIX BEIIECTB — KUCIOPOJAa W CEphbl. AJUIOTPONHBIC MOIU(UKALUM KUCIOpOda M cepbl. XHMHYECKHE CBOWCTBa cepbl. CepoBOIOpOI,
CTpOeHHe, pU3NUECKUe U XUMHUIECKHe cBOHCTBA. OKCHABI CEphl KaK MPEICTABUTENH KHCIOTHBIX OKCHAOB. CepHas KHCIoTa, GU3HIECKHe M XMMHYECKUe CBOiCTBa (00IIHe KaK IpeJCcTaBUTEIs
KJacca KUCIOT | cnenuduueckne). XUMHYECKHE PEaKIUH, JeKallie B OCHOBE IPOMBIIUICHHOTO coco0a IMoJiydeHns: cepHol KucnotTsl. [IpuMenenne. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAS
peakius Ha cynbdaT-uoH. HaxoxneHue cepbl M €€ CoeqUHeHUH B IpHpoie. XHUMHYECKOe 3arpsI3HEHHE OKPYIKAIOMIeH cpelbl COSANHEHUAMH Cephl (KHCIOTHBIC JOXKIY, 3arpsi3HEHHE BO3TyXa U
BOIOEMOB), CLIOCOOBI €T0 MPEIOTBPALICHHS.

OO6mast xapaKTepuCTHKA IeMeHTOB V A-rpymiisl. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHEIC CTETICHN OKHUCICHUS.

A30T, pacrnpocTpaHeHHe B Hpupoje, (Gu3nueckue W XUMHYecKkue cBoiictBa. KpyroBopor azora B mpupone. AMMHAK, ero (U3MUECKHE U XUMHYECKHE CBOWCTBA, MOJIyYCHHE U
npumenenne. Coinu aMMOHUS, MX (U3MYECKHEe M XMMHYECKHE CBOWCTBA, NMpuMeHeHHe. KadecTBeHHas peakuusi Ha HOHBI aMMOHHs. A30THas KHCIIOTa, €€ IoilydeHue, (Qpu3ndeckue u
XMMHUYECKHEe CBOWCTBa (0OIIME Kak MPeJICTaBUTENs Kiacca KUCIOT M crenuduyueckue). Mcnone3oBaHue HUTPATOB M COJICH aMMOHHS B KaueCTBE MHUHEPaJbHBIX yJOOpeHuil. Xumudeckoe
3arps3HeHUe OKPY>KarolIel cpebl COeIMHEHUAMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3IyXa, HOYBBI M BOLOEMOB).

docdop, amtorpornHble Momudukanuu ¢ocopa, ¢usndeckue n xummdeckue cpoiictBa. Oxcupa docdopa(V) u docdopHas kucnmora, (puMueckre M XHUMHUUECKHE CBOMCTBA,
noxyuenue. Vcrionb3oBaHue GpocdaroB B KauecTBE MUHEPAIBHBIX yI0OPEHHUH.

OO01as xapakTepucTHKa 31eMeHToB [V A-rpynmsl. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIICHH OKHCIICHHSL.

VYriepon, amIoTponHble MOAU(UKALNH, PACIPOCTPAaHCHHE B PUPOAE, (PU3NUSCKHe U XUMUYECKUe cBoiicTBa. Ancopoums. Kpyrosopor yriepoaa B npupoae. OKCHABI yriiepoaa, ux
¢du3nUecKrue 1 XMMIYECKHE CBOMCTBA, ACHCTBHE HA )KHBBIC OPraHU3MBI, IOJYUYCHHE U MPUMEHEHHE. DKOJIIOTHYECKHe IPOOIeMBl, CBsI3aHHbIEe ¢ okcuaoM yriepoaa(lV); rumoresa riodansHOro
NOTEIUICHUs KITMMaTa; MTapHUKOBBINA 3 (deKT. YrospHas KUCIoTa U e€ CONM, UX (PH3NYSCKue H XMMHYECKHE CBOICTBA, IONyYeHHEe U MpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnone3oBanne kKapOOHATOB B OBITY, MEAUIMHE, TPOMBILIICHHOCTH H CEJIECKOM XO3SIHCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAaX KaK O COCAMHEHHUSX yriiepona (MeTaH, 3TaH, STWIJICH, alleTHJICH, 3TaHOJI, TIIMIEPHH, YKCycHas Kuciora). Mx cocraB u
XUMHUYECKOE CTPOCHUEC. [TousiTue 0 OMOJIOTMYECKH Ba)KHBIX BCHICCTBAX: JKHUpaAX, 6eﬂ1<ax, yriaeBoJax — W HUX PpOJIM B JKHU3HU YCJIOBCKA. MaTepI/IaJ'H)HOC CANHCTBO OPraHU4YCCKUX U
HEOPTaHUUYECKUX COCTUHEHUM.

KpemHuid, ero ¢pusnyeckue 1 XMMHUUECKHE CBOWCTBA, MoJydeHue u npumeneHne. CoeauHeHns: KpeMHus B npupoje. O6mue npeacrasieHus o6 okcune kpemuusi(IV) u kpemHueBoi
kuciote. CUIMKAThl, UX HCIIOJIB30BaHKWE B OBITY, MEIMIIMHE, MPOMBIIIJICHHOCTH. BajkHeilne cTpouTenbHbIE MaTepHanbl: KepaMHKa, CTEKJO, I[eMEeHT, 0eToH, xene300eToH. [IpoGnemsl
0€3011acHOTr0 UCTIOIb30BaHHsI CTPOUTENILHBIX MaTEPUAJIOB B IOBCEIHEBHOM )KU3HH.

Xumuueckuii 3Kkcnepumenm: V3ydeHue oOpa3lOB HEOPTaHMYECKUX BEILECTB, CBOWCTB COJISHOIM KHCJIOTBI; MPOBEACHHE KAaYeCTBEHHBIX PEaKLUUi HA XJIOPHI-HOHBI M HAOJIIOJCHUE
NPU3HAKOB MX HPOTEKAHHMS; OIBITHI, OTpaXKaloliue (U3NYECKHe W XMMHYECKHE CBOWMCTBA rajJOreHOB M X COCAMHEHHH (BO3MOXKHO HCIIOJIb30BaHHE BHACOMATEPHANIOB); O3HAKOMIICHHE C
obpasuamy XJIOpUIOB (TaJOreHNI0B); O3HAKOMIICHHE C 00pa3laMu cepbl B €€ COSANHEHUSMHE (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEpUalIoB); HaOM0AeHHe poLecca O0yTIIMBaHHs caxapa Moj
JEUCTBHEM KOHLICHTPUPOBAHHOI CEpHOM KHUCIOTHI, M3yYCHHE XUMHYECKHX CBOWCTB pa30aBICHHOHW CEpHOW KUCIOTHI, IPOBEICHHE KAUueCTBEHHOH peakuuy Ha cynb()aT-dHOH U HaOJIIOICHUE
NpH3HaKa e€ MPOTEKaHWs; 03HAKOMIICHHE ¢ (PM3NYSCKUMHE CBOICTBaMH a30Ta, pocdopa U MX coeANHEHHH (BO3MOXHO UCIIONB30BaHHE BUACOMATEPHAIOB), 00pa3uaMu a30THBIX U (HOCHOPHBIX
ynoOpeHHid; MoiydeHne, coOupaHue, paclio3HaBaHWE M M3YYCHHE CBOMCTB aMMHMaKa; NPOBEICHHE KAUeCTBCHHBIX pEakUid Ha MOH aMMOHHSA M (ocdaT-HOH W H3ydeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aMMOAEHCTBHE KOHIIEHTPUPOBAHHOW a30THOI KHCIIOTHI C Melbl0 (BO3MOXHO HCIIOJb30BaHHE BHIIEOMATEPUAJIOB); M3yYEHHE MOJENied KPHUCTAUIMYECKUX PEUIETOK aMasa,
rpadura, QyiepeHa; o3HaKOMIIEHHE C IIPOLIECCOM aICOPOIMU PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIIIEM M YCTPOWCTBOM IIPOTHBOrasa; IOJy4eHHe, COOMpaHue, paclo3HaBaHUE U
N3y4YCHUE CBOMCTB YTJIEKHCIIOTO ra3a, mpoBEACHUC Ka4YCCTBCHHBIX peaKum‘?I Ha Kap60HaT— 1 CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX IMPOTCKAHUA; O3HAKOMIICHUE C HpOHyKHHeﬁ CUJIMKATHOM
IIPOMBINUICHHOCTH,; PEIICHNUE SKCTIEPUMECHTAJIBHBIX 3a1a4 110 TEME «Baxkaelmme HeMeTaIbl U UX COCAUHCHU ).

MeTa/uIbl M UX COEMHEHHS

0611135[ XapaKTCPpUCTUKA XUMHUYCCKUX JJIEMEHTOB — MCTAJJIOB HAa OCHOBAaHWH UX IIOJIOKCHUA B Hepnozmqecxoi/'l CHCTEMEC XMMHNYCCKUX DJICMCHTOB 21 . MeHJleneeBa u CTpOCHUA
aToMoB. CTpoeHHe MeTayuloB. MeTamindeckasi CBsI3b U METaJUTMUeCKash KPUCTALIMNYECKas peIéTka. JINEeKTPOXUMHUYECKUH s/l HanpsDKeHHH MeTauioB. Pusnyeckne 1 XMMHUYECKHE CBOMCTBA
MetaiioB. O0mue crocoObl NoMydeHns: MeTaJIoB. [IoHATHE 0 KOPPO3HH METaJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl WX OT Kopposuu. CIuiaBbl (CTanb, YyryH, JIOPIIOMHUHUHN, OpOH3a) M MX
IIPUMEHEHHE B OBITY U NPOMBIIIIIEHHOCTH.

[lenounsle MeTauisl: TosiokeHue B [lepronnyueckoii cucreme xummdeckux asemenToB [1. V. MenzereeBa; cTpoeHHe NX aTOMOB; HaX0XIEHUE B Tpupojae. Pusndeckne 1 XUMUIECKUe
cBolicTBa (Ha rpuMepe HaTpus 1 Kanusi). OKCHabl M THIPOKCHIBI HATPHS U Kajusl. [IpiMeHeHue MIeN0YHbIX METaJUIOB U UX COEANHEHUI.



[leno4yHo3eMeNbHbIE METAUIBI MarHUi M KajbIMi: 1osiokeHue B [lepuoguyeckoil cucreme xumuueckux siementoB /. V. MenneneeBa; cTpoeHHE MX aTOMOB; HAaXOXK/IACHHE B
npupoje. duznueckre 1 XMMHUUECKHE CBOMCTBA MarHus M KajbLusl. BaxkHelne coequHeHUs KIbIUs (OKCHI, THAPOKCHU, coiiH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTPaHEHMs.

AmomuHui: nonoxxenue B [lepuoaudeckoi cucteme xumudeckux siaementoB J{. M. MenzeneeBa; ctpoeHne aroma; HaxoxaeHHe B mpupoje. dusndyeckue U XMMHUYECKHE CBOMCTBa
aNMOMHUHNS. AM(OTEpHBIE CBOMCTBa OKCHAA ¥ THAPOKCHIA aJTFOMUHHUSL.

Keneszo: nonoxenue B llepuoanueckoil cucreme xumudeckux aneMeHToB J[. V. MeHnneneeBa; cTpoeHMe aroma; HaxoKIeHue B npupone. OU3MUYECKHE M XUMUYECKUE CBOMCTBA
xene3a. Oxkenppl, runpokcuasl u conn xene3a(Il) u sxemesa(Ill), nx cocras, CBOWCTBA U MOTyICHHUE.

Xumuueckuii IKcnepumenm: O3HAKOMJICHHE C o0Opa3laMH METaJUIOB M CIUIABOB, MX (U3MYECKAMH CBONCTBaMH; W3yUCHHE pPE3YIbTATOB KOPPO3HH METAJUIOB (BO3MOXKHO
HCTIONB30BaHUE BUACOMATEPHUAIOB), OCOOCHHOCTEH B3aMMOJEUCTBH OKCHIA KaJbIMs W HATPUSA C BOJOW (BO3MOXKHO HCIIOJIF30BaHHE BHIICOMATEPHAINIOB); MICCICIOBAHNE CBOMCTB JKECTKOU
BOJIBI;, TIpoIlecca TOPEHHUS JKelle3a B KHCIOpOoAe (BO3MOXKHO HCIIONB30BAHHUE BHICOMATEPHANIOB); TPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIWi HAa WOHBI (MAarHW, KabIUs, aTFOMUHUS,
nuHKa, sxenes3a(ll) u xemnesa(Ill), memu(Il)); HabaromeHMe M OMHMCaHNE MPOLECCOB OKPAIIMBAHKS IUIAMEHH MOHAMH HATPHS, KaJUS U KAJIbIUA (BO3MOXKHO HMCIIOJIF30BaHHUE BHICOMAaTEPHAIIOB);
uccienoBaHue aM(pOTEPHBIX CBOMCTB I'MIPOKCHAA AIIOMHHUS U THIPOKCHA IIMHKA; pEIICHHE SKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «BaykHeHIue MeTaibl 1 UX COSAMHEHUS.

XUMHS 1 OKPY:KaIoIIas cpeaa

BemecTBa 1 Marepuasibl B IOBCEIHEBHOH JKM3HM uesioBeKa. be3omacHoe HCIONb30BaHUE BEIIECTB M XMMHUYECKHX peakuuil B ObTy. [lepBas moMouip NMpu XMMHUYECKHX 0XKOrax
1 OTPaBICHUAX. XUMHUYECKOE 3arpsi3HEHNE OKpYsKaroleil cpenibl (peaenbHas fonycTiMas KoHueHTpaius Bemects — I1JIK). Ponb XxumMun B pelieHUn 3K0JI0THIECKUX MPOOIIeM.

Xumuueckuit IKcnepumenm: n3y4eHue oOpasoB MaTepHaIoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIE MATEPHUAIIBI).

MexnpeaMeTHble CBSI3H

Peanm3anus MeXmpeIMETHBIX CBsI3€ NMpH HM3YYCHHH XMMHH B 9 Kilacce OCYIIECTBIETCS 4Yepe3 HCIONB30BaHHE KaK OONINMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSITHIA,
SIBIISTFOIIMXCSI CHCTEMHBIMH JJIST OTIENBHBIX MPEIMETOB €CTECTBCHHO-HAYYHOTO IIMKIIA. Peamm3amisi MEKIMPEIMETHBIX CBs3CH MpH W3yYeHHH XUMHH B 9 KJIacCe OCYIIECTBISECTCS depes
HCTIOB30BaHUE KaK OOIIIX €CTECTBCHHO-HAYYHBIX MOHATHH, TAK W OHATHH, SBISIONUXCS CHCTEMHBIMHE IS OTACIHHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO HKJIA.

OO0mrre eCTeCTBCHHO-HAyYHBIC IMMOHATHA: HAYYHBINA (aKT, THIIOTE3a, 3aKOH, TCOPHs, aHATN3, CHHTE3, KIaCCU(PHUKALNS, IEPHOANTHOCTD, HAOIIIOICHNE, SKCIICPUMEHT, MOJICITHPOBaHHUE,
H3MEpeHUe, MOJIEITb, SIBIICHHE, TAPHUKOBEIA d3(PPEKT, TEXHOIOTHS, MaTePHAIbI.

®duszuka: Marepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsl, IPOBOJHUKY, ITOJYIIPOBOAHUKY, JUJICKTPUKH,
(OTORIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEILleCTBA, Ta3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUIMUECKas PEIIETKa, CIUIaBbl, JU3MYECKUE BEIMYHHBI, EANHHUIBI H3MEPEHHS,
KOCMHUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJTHIIE.

buonorus: dorocunres, npixanue, onocdepa, skocucremMa, MUHEpalIbHbIe YJ00PEHUS, MUKPOAJIEMEHTbI, MAKPOAJIEMEHTbI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IIOPOIbI, OJIE3HBIE HCKOTIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOTI'O NTPEJIMETA «XUMMUA»

IleneBble OpHEHTHPHI Pe3yAbTATOB BOcUTaHus HA ypoHe O0O0:

HanpaBneHnﬂ BOCIIHTAHUSA

IleneBbie OPHEHTHPHI

1.I'paxnaHCKO-TaTPUOTHYECKOE
BOCTIUTaHUE

1.1.3Hatr0mmi 1 TFO0SIIMK CBOIO MaJylo pOJIUHY, CBOM Kpaii, IMEIoIIMi npencTaBnenue o Poaune - Poccun, ee Teppuropun,
PaCIOIOXKECHNH;

1.2.co3Haroniuii NpuHaUIeKHOCTh K CBOEMY HapOAy M K OOIIHOCTH rpaxkaan Poccun, mposBmsiomunii yBaskeHHE K CBOEMY U JPYTUM
Hapojawm;

1.3.moHMMaromuii CBOIO COMPUYACTHOCTD K MPOIIIOMY, HACTOAIIEMY U Oy IymeMy poIaHOro Kpas, cBoeit Poguab! - Poccun,
Poccuiickoro rocyaapcrsa;

1.4.moHMMarOIINH 3HaYeHUE IPAKIAHCKUX CUMBOJIOB (TOCYJapCTBEHHAs CMMBOJIMKA Poccum, cBoero pernona), npa3aHUKOB, MECT
[IOYUTAHUs FEPOEB U 3aLIUTHUKOB OTeuecTBa, MPOSABISIOUINNA K HUIM YBaXKCHNUE;

1.5.umeromuiil nepBoHavYaIbHbIE MPEACTABICHUS O IPaBaX U OTBETCTBEHHOCTH YENOBEKa B O0IIECTBE, I'PA’KAAHCKUX IpaBax U
00sI13aHHOCTSIX;

1.6.nmpuHUMAIOIINH YYacTHE B )KU3HH Kilacca, 00I1eo0pa3oBaTeIbHOM OpraHU3alliH, B IOCTYITHOM 110 BO3PACTY COLUATIBHO
3HAYUMOH AESITEIbHOCTH.

2.JIlyXOBHO-HPaBCTBEHHOE
BOCIIMTAaHHUEC

2.1.yBaxkarouuii 1yXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOEI CEMbH, CBOETO HApO1a, CEMEHHBIE LIEHHOCTH C YYETOM HAallMOHAIBHOM,
PEIUTHO3HON IPUHAIIEKHOCTH;

2.2.CO3HAOIMH IEHHOCTh KaXX101 YeI0BEYECKON KU3HH, IPU3HAIOINN HHIUBUAYAIBHOCTh U JOCTOMHCTBO Ka)KI0T0 YEJI0BEKa;
2.3.100posKenaTenbHbIH, IPOSBISIONINA COTIepEKUBaHNE, TOTOBHOCTh OKAa3bIBaTh TIOMOIIIb, BEIPAKAIOIIUI HEMTPHUITHAE TIOBEICHHUS,
MPUYHHSIONIETO (PU3NUECKUIH U MOPANBHBINA BpEA APYTHM JIFOISM, YBaXKAIOIIUI CTapIInX;

24yMCIOHII/II71 OILICHUBATD IMMOCTYIIKU C NO3UIUU UX COOTBETCTBHA HPABCTBCHHBIM HOpMam, OCO3HaIOHII/II\/'I OTBETCTBEHHOCTH 3a CBOHU
MTOCTYTIKH.

2.5.BNa/ICIONINI TIPEJICTABICHUSIMHI O MHOTO0OPa3HH SI3bIKOBOTO M KYJIBTYPHOTO MpOocTpaHcTBa Poccru, nMeromuit
NEpBOHAYAJILHBIC HABBIKH O6IHeHI/IH C JIIOAbMHU PAa3HBIX HAPOJA0B, BepOHCHOBeI[aHHﬁ.

2.6.CO3HAOIMI HPAaBCTBEHHYIO U 3CTETUUYECKYIO [IEHHOCTD JIUTEPATyPhl, POJJHOTO SA3bIKA, PyCCKOIO SA3bIKa, MPOSABIAIONINI HHTEPEC
K YTCHHIO.

3. DCTETHYECKOE BOCIIUTAHUE

3.1.crocoOHbBIN BOCIPUHUMATEL M YyBCTBOBATh MPEKPACHOE B OBITY, IPUPOJIC, HCKYCCTBE, TBOPUECTBE JIHOJICH;
3.2 .IpOSBIAIONINI HHTEPEC U YBAXKEHUE K OTEUECTBEHHON M MHUPOBOI XYI0KECTBEHHOH KYIBTYPE;
3.3.1pOsBISAIOIIMHA CTPEMIIEHUE K CAMOBBIPA’KEHUIO B PA3HBIX BUAAX XYJ0>KECTBEHHOH IESITEIbHOCTH, HCKYCCTBE.

4.du3nyeckoe BOCIUTAHUE,
(dbopMHpOBaHHE KYIbTYPHI
30POBbSI M SMOLMOHAIEHOTO
Onaromnosyyus

4.1.6epexHO OTHOCAIIHIACSA K (PU3MUECKOMY 30POBBIO, COOJFOIAIONINI OCHOBHEIE IIPaBHIIa 3JOPOBOTO M OE30MIaCHOTO IS ce0sl 1
JPYTHX JIFOJICH 00pa3a )KU3HH, B TOM YKCiIe B MH()OPMAIMOHHOM CPE/IC;

4.2 Biaseronyii OCHOBHBIMI HaBBIKAMH JIMYHOW U OOIECTBEHHOW THTHEHBI, 0€30ITaCHOTO MOBEACHUS B OBITY, IPUPOJE, O0IIECTBE;
4.3.0pMeHTUPOBAHHBIN Ha PU3NIECKOE PA3BUTHE C YIETOM BO3MOXKHOCTEH 3/I0OPOBbSI, 3aHATUS PUIKYJIBTYPOI U CIOPTOM;
4.4.co3HAONIMHI ¥ MPUHUMAIOIIUI CBOIO TIOJIOBYIO NPUHAIICKHOCTh, COOTBETCTBYIOIIHE €l IICMX0(H3NUECKUE U MOBEACHYSCKUE
0COOEHHOCTH C yIE€TOM BO3pacTa.

5. TpynoBoe BociuTaHue

5.1.co3HaromMii HEHHOCTh TPYa B )KU3HH YEJIOBEKA, CEMbH, OOILIECTBA;

5.2.mposBIIIONINN YBaXKEHHUE K TPYAY, JTIOJSM TpyAa, OepeKHOe OTHOILLIEHHE K pe3ysbTaTaM Tpy/a, OTBETCTBEHHOE NOTpediIeHuE;
5.3.mposIBISAIONINI HHTEPEC K Pa3HBIM PO eCcCHsiM;

5.4.y4acTBYIOIIMH B Pa3IMYHBIX BUJAX JOCTYITHOTO 110 BO3PACTy TPYJa, TPYJOBOH AEATENbHOCTH.

6.9K0JIOTHYECKOE BOCIIUTAHUE

6.1 .HOHI/IMaIOH_II/Iﬁ HCHHOCTH NpHUPOAbl, 3aBUCUMOCTDL JXU3HHU J'IIOZ[Gﬁ OT NpUPOAbI, BIUIHUC JIIO,Z[efl Ha IpUpoAYy, OKPYXKAIOIIYIO




cpeay;

JKUBBIM CYHICCTBAM,

6.3.BBIpQKAIONIII TOTOBHOCTH B CBOSH JIEATENHHOCTH MPHIEPIKUBATHCS KOJIOTHUECKUX HOPM.

6.2.pOSBIIIOLINI JII0O00BB 1 OepekHOE OTHOIICHUE K IPUPOAE, HEMPUATHE ASHCTBUI, IPHHOCALINX BPE MPUPOIE, OCOOCHHO

7.11eHHOCTH Hay4YHOTO MO3HAHUS

YBAXXCHUC K HAYUHBIM 3HAHUAM, HAYKC]

I'YMaHHUTapHOU 00JacTsAX 3HAHUSL.

7.1 .Bmpaxca}omm?l MMO3HAaBATCJIbHBIC UHTCPCChI, aKTUBHOCTD, JII0003HATEILHOCTE M CAMOCTOSTENBHOCTE B IMMO3HAHWH, UHTCPEC U

7.2.001amaromui mepBoOHAYaILHBIMH TPEICTABICHISIMH O MIPUPOIHBIX M COMMATBHBIX 00BEKTaX, MHOTOOOpa3HH 0OHEKTOB 1
SIBIICHUH MPUPOJIBI, CBSI3U JKUBOUM U HEXKMBOU MPUPOJIBI, O HAYKE, HAYYHOM 3HAHUU;
7.3.MMEIOIU MePBOHAYANILHBIC HABBIKK HAOJIIOICHUH, CUCTEMATHU3allUU U OCMBICIICHUS OIbITa B €CTECTBCHHO-HAYYHOU U

Ne Ilepeuenb TeM, NJIAHMPYEMBbIX JJIS1 0CBOEHUSI 00Y4AI0LIMMHUCS KosnuyectBo Hcnoab3yembie IlesreBble OpUEHTHPHI
n/n aKaJeMHYeCKHX YacoB, 3J1eKTPOHHBIE YIeOHO- Pe3yabTaTOB BOCIIHUTAHHUS
OTBOJAUMBIX HA OCBOEHHE METOAUYECKHX
KaK10# TeMbI MaTepUaJIbl
8 KJIACC
1 Paznen 1. [lepBoHayaibHble XUMUYECKUE TIOHATHUS 20 bubanoreka [JOK
https://m.edsoo.ru/7f41837¢
1.1 Tema 1. Xumus — BakHast 006J1aCTh €CTECTBO3HAHUS U MPAKTUIECKOM 5 POUI (ypok 1,2) 6.1,6.2,6.3,7.1,7.2,7.3
JIeSITEIBHOCTH YEJIOBEKA
1.2 Tema 2. BenjectBa 1 XUMHUECKHUE PEAKITUU 15 POUI (ypoxk 3-7) 7.1,72,7.3
Pasnen 2. BaxkHeililmue npeacTraBuTe/ M HEOPraHMYECKUX BelleCTB 30 bubanorexa [IOK
https://m.edsoo.ru/7f41837¢
2.1 Tema 1. Bozayx. Kucnopoa. ITonsitre 06 okcumax 6 POUI (ypoxk 11-14) 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tema 2. Bogopos. [ToHsITHE 0 KUCTOTaX U COJSAX 8 POUI (ypoxk 8-10,13) 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tema 3. Boxa. PactBopsl. [ToHsiTrie 06 OCHOBaHHUSAX 5 POUI (ypoxk 14) 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
2.4 Tema 4. OCHOBHBIE KJIACChl HEOPTAHUYECKHUX COCTUHEHUM 11 POUI (ypoxk 15-24) 7.1,72,7.3
3 Pa3gen 3. Ilepuonnyecknii 3axoH u [lepnognyeckas cucreMa XUMHYECKHX 18 Bubnnorexa [IOK
3jemMeHTOB JI. U. MenpaeneeBa. Ctpoenne aToMoB. XUMHYECKasl CBSA3b. https://m.edsoo.ru/7f41837¢
OKHCINTEIHHO-BOCCTAHOBUTEIbHbBIE PEAKIHH
3.1 Tema 1. [lepuoguueckuit 3akoH 1 [lepuoanueckas cucteMa XMMHYECKUX 7 POIII (ypoxk 25-28) 7.1,7.2,7.3
anemenToB J. 1. MenneneeBa. CtpoeHue aToma
3.2 Tema 2. Xumuueckast cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH 11 POIII (ypoxk 29-30) 7.1,7.2,7.3
Hroro: 68 yacos
9 KJIACC
1 Pasnen 1. BemecTBo U XuMnuyeckue peakuum 17 bubanorexa [IOK
https://m.edsoo.ru/7f41a636
1.1 [ToBTOpenue u yriyOneHne 3HaHUH OCHOBHBIX pa3fesoB Kypca 8 kiacca 5 7.1,7.2,1.3
1.2 Tema 1. OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX PEAKIMH 4 PO (ypoxk 1-4) 7.1,7.2,1.3
1.3 Tema 2. Dnexrponuruyeckas auccouuanys. XUMHYECKHE PEaKllU B pacTBOpax 8 PO (ypok 5-9) 7.1,7.2,1.3
2 Paszgen 2. HemeTaiibl M MX cOeIMHEHUST 25 bubanorexa [JOK 7.1,72,7.3

https://m.edsoo.ru/7f41a636




2.1 Tema 3. O0uias xapakTepucTHKa XumMudeckux sieMeHToB VIIA-rpynnsl. ['anorens 4 P3O (ypoxk 10) 4.142,6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tema 4. O0mast xapaKTepUCTUKA XUMUYECKUX MeMeHTOB VIA-rpymmel. Cepa u eé 6 POIII (ypox 11-13) 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
COCJTUHEHUS
2.3 Tema 5. O0Omast XxapaKTepUCTHKA XUMUYECKHX IeMEHTOB VA-rpynmel. A30T, 7 POIII (ypoxk 14-16) 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
¢docdop u ux coeAMHEHUs
2.4 Tema 6. O0mIas XapaKTepPUCTHKA XUMUYECKUX 1eMeHTOB [VA-rpymmnbsl. Yriepoa u 8 POIII (ypoxk 17-21; 28-29) 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
KPEMHHU M UX COCTUHCHUS
3 Paszgen 3. MeTajibl M HX COeIMHEHUS 20 bubanoreka [JOK
https://m.edsoo.ru/7f41a636
3.1 Tema 7. OO0I11ME CBOMCTBA METAIIOB 4 POIII (ypoxk 22) 6.1,6.2,6.3,7.1,72,7.3
3.2 Tema 8. Baxkneiinye MeTaIbl M X COCTMHCHMUS 16 POIII (ypoxk 23-27) 6.1,6.2,6.3,7.1,7.2,7.3
4 Pasznen 4. Xumus u okpy:xamoumas cpeia 4 bubanorexa [JOK
https://m.edsoo.ru/7f41a636
4.1 Tema 9. BemecTBa 1 MaTepHuaibl B )KU3HU YEIIOBEKa 4 POIII (ypoxk 14 B 10 k1, 4.1,4.2,6.1,6.2,6.3,7.1,7.2,7.3
ypok 18 B 11 xi1.)
Hroro: 66 yacoB
MNOYPOYHOE IINIAHUPOBAHHUE
8 KJIACC
Ne Tema ypoka Copnep:xanue IIpakTnyeckne padoThbl
n/n (c ucnob30BaHNEM 000PYI0BaAHHSI IEHTPA
€CTECTBEHHO-HAYYHOI M TEXHOJI0THYeCKOM
HanpasJieHHocTel «Touka pocray
Paznen 1. [lepBoHayajibHble XUMHYECKHE MOHATHA (20 yacoB)
Tema 1. Xumusn — earxcnuasn 001acms eCmecmeo3HaHus U NPAKMUYECKoll desamenbHocmu uenoseka (5 uacos)
1 IIpeamer xumuu. Ponb xumuu B xxu3Hu | [Ipenmer xumuu. Poinbs XUMHUM B 5KM3HU YeoBeKa. XUMUS B CUCTEME HayK.
YEJIOBEKA Tena u BemecTBa. @U3NUECKUE CBOICTBA BEIIECTB. ATperaTHOE COCTOSTHHE
2 MeTobl U3YUEeHUS XUMUH BemiecTB. [IoHATHE 0 METO]aX MO3HAHUS B XUMUU. XHUMHSI B CHCTEME HAYK.
3 ArperaTHbIe COCTOSIHUS BEIIECTB Yucteie BemecTBa U cMecH. CIocoObI PaseNeHus CMECEH. W3y4enue u onucanne GPU3NUECKUX CBOWCTB 00pa3ioB
HEOPTaHMYECKUX BEIECTB
4 IIpakTukym 3HAKOMCTBO C XHMHUYECKOH MOCYHOH, C IpaBUIaMU
paboTel B m1aboparopun U mpuéMamMu oOpaiieHus ¢
71a00paTOpPHBIM 000pyJOBAaHHEM
5 ®dusnyeckue SIBICHUS — OCHOBA N3ydenne criocoOOB pa3fiesieHus: cMeceil (C TOMOIIBIO
pazlienenus cMeced B XUMUU MarHuTa, QWILTPOBaHKE, BHIIAPUBAHUE, JUCTHIUIALN,
xpomarorpadusi), IPOBEICHUE OYUCTKH TOBAPCHHOM
cou
Tema 2. Bewyecmea u xumuueckue peaxyuu (15 uacoes)
6 ATOMHO-MOJICKYJISIPHOE YUCHHE. ATOMBI ¥ MOJIEKYJIBI. XUMHIUYECKUE AIeMeHTEI. CHMBOIBI XHMUYECKUX Co3znaHue Mozesei MOJIeKy (IIapOCTePKHEBBIX )
XHUMHYECKHE DJIEMEHTBI 21eMeHTOB. [IpOCThIE U CII0KHBIEC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE
7 3HAKW XUMHYECKUX JICMEHTOB YUEHUE.
8 IMepuoanyeckas TabauIa Xumnyeckast hopMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB.

JI.11.MeHnneneeBa

3aKk0OH MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAS aTOMHAs Macca.




9 Xumudeckue GopMyIIsl OTtHocuTenbHasE MOJIEKYJIsipHas Macca. MaccoBast 10J1s1 XUMHUYECKOTO
10 BanentHocTh 9JIEeMEHTa B COCIUHEHUH.
11 XUMHUUECKUE PEAKIIUH duznyeckue U XUMUUECKHE ABJIEHUS. XUMHUUYECKas peakius U e€ Mpu3HaKy.
12 XUMHUYECKHUE peaxkuuu 3akoH COXpaHCHMS MAaCChl BEILIECTB. XHUMHUYeCcKHe YpaBHCHUA.
13 XUMHUYECKHE ypaBHEHHS Knaccudukarus XuMHYeCKUX peakiuil (COeIMHEHUS, Pa3JIOKCHHUS,
14 XUMHUUECKUE YPaBHEHHUS 3aMeIICHNs, 00MEHa).
15 Tunpl XUMUYECKUX peakui
16 Tumbpl XUMHUUECKUX peakiui
17 [pakTukym Habnronenue pusznyeckux (IUTaBICHUE BOCKA, TASHUC
JIpJla, pacTUpaHUe caxapa B CTYIKe, KUTIEHUE U
KOHJICHCAIIUS BOJIbI) M XUMUYECKUX (TOPCHUE CBCYH,
MpOKaJMBaHWE MEIHOHN MPOBOJIOKH, B3aUMOICHCTBHE
Mela ¢ KHCJIOTOH) sIBICHHUH
Habnronenue u onmcanne pe3yIbTaToB IPOBEICHHS
OTIBITA, WILTIOCTPHUPYIOMIETO 3aKOH COXPAHEHHS MacCHI
18 [IpakTukym Habnromenue u onmcanre MpU3HAKOB MPOTEKAHUS
XUMHYECKIX peakIuii (pa3IoxKeHne caxapa,
B3aNMOJICHICTBHE CEPHOI KUCIIOTHI C XJIOPUAOM Oapws,
pasznoxkenue runpokcuna menu(1l) mpu HarpeBanuwy,
B3anMoJIeiicTBHE kene3a ¢ pactBopoM conr meau(1l))
19 [ToBTOpEHUE
20 Ypok 00001IeHUS] U KOHTPOJIS
Pa3gen 2. BaskHelilne npeacTaBuTe/]H Heopranmyeckux semects (30 yacos)
Tema 1. Bozoyx. Kucnopoo. Ilonamue 06 oxcuoax (6 uacos)
21 Bo3nyx u ero coctas Bo3ayx — cmecsk razos. CoctaB Bo3ayxa. Kucnopom — aneMeHT u npoctoe
22 Kucnopon BelecTBo. HaxoxxaeHue kucinopoja B pupoe, Gu3ndeckue 1 XuMUIeCKue
23 [IpakTukym cBoiicTBa (peakuuu roperns). Okcupl. [Ipumenerue kucnopoaa. Crocoobt KayecTBeHHOE Onpeie/iCHHE COCPKAHUS KUCIOPO/Ia B
MOJTyYeHHUsI KUCIOPO/ia B JIAOOpAaTOPUU | MIPOMBIIIIIIEHHOCTH. KpyroBopot BO3/yXe
Kuciopoaa B npupoe. O30H — aoTponHas MOJU(pHKAIIHS KACIOPOIa. [Tonydenune, cobupanue, pacrio3HaBaHUE U U3yUeHHE
TemnoBoit 3¢ (eKT XUMHUSCKON PEeaKI[UK, TEPMOXHUMUICCKHE YPaBHEHUS, CBOMCTB KHCIIOpOJA
5K30- U SHIOTEPMHYECKHE peakiuy. TomnmBo: yroms 1 MeTaH. 3arpsasHenne | HabmoneHue B3auMOAEHCTBUS BEIECTB C KHCIOPOIOM
BO3yXad, YCUJICHUC ITAPHHUKOBOI'O B(I)q)CKTa, pa3pyuicHue 030HOBOT'O CJI04. W YCIOBHSA BOSHUKHOBEHHMS U MPEKPAILICHUS TOPCHUS
(oxapa)
24 Oxcuabl O3zHakoMIIeHHE ¢ 00pa3aMy OKCHIOB U OMTUCAHUE UX
CBOICTB
25 OKcHIbI
26 OKcHIbI
Tema 2. Booopoo. Ilonamue o kucnomax u coasx (8 uacoes)
27 Bonopon Bonopoa — snemeHt u npocrtoe BemecTBo. Haxoxxaenue Bojopoia B [Mony4yenne, coOupanue, paclio3HaBaHUE U U3yUCHHE
npupoze, GU3NIECKUe U XUMUYECKHE CBOHCTBA, IPUMEHEHHUE, CITOCOOBI CBOWCTB BOJOPOIa (TOpeHHeE)
nostyueHusi. Kuciorsl u comnu. B3aumoneiictBue Bogopona ¢ okcusiom menu(1l)
(BO3MOXHO HCIOJIH30BAHUE BHICOMATEPHAIIOB)
28 Kucnorst




29 Kucnotsr
30 Comu
31 Comu
32 KonnuecTto Bemecta. MomnsipHas MounsipHbIil 006EM Ta30B. PacyéThl M0 XMMUYECKUM YPaBHECHUSIM. Habnroenue 00pasIoB BEIIECTB KOTHMYSCTBOM | MOJIb
Macca. MonsipHbIii 006EM ra3oB
33 PacuéTpl Mo XMMHUYECKUM YpaBHEHUSM
34 Ypok 00001IeHUS] U KOHTPOJIS
Tema 3. Booa. Pacmeoput. Ilonamue 06 ocnosanusx (5 uacos)
35 Boga. OcHoBaHus ®dusnyeckue cBOKWCTBA BOALL. Bona kak pacTBoputeib. PacTBOpEI.
36 [IpakTukym HaceplienHbie 1 HEHACHIIIEHHBIE pacTBOPHI. PAaCTBOPUMOCTH BEIIECTB B B3aumoneiicTBue BoJbI ¢ MeTaIaMH (HaTpUEM U
Bozie. MaccoBast 10Jisl BelecTBa B pacTBope. XUMHUUYECKHE CBOMCTBA BOJIBI. KaJplueM) (BO3MOKHO UCTIOJIb30BaHUE
OcHoBanus. Poib pacTBOpOB B pupoOJie U B )KU3HU UenoBeka. KpyroBopot BHUJICOMATEPHAIIOB)
37 PacTBOpBI. BOJIbI B IIPUPOJIE. 3arpA3HEHUE MPUPOAHBIX BoA. OXpaHa v 0UMCTKA HccnenoBanme ocoOeHHOCTEN PaCTBOPEHHSI BEIIECTB C
NPUPOAHBIX BOM. pa3IMYHON paCTBOPUMOCTHIO
38 MaccoBasi 107151 paCTBOPEHHOIO
BEIECTBA
39 IIpakTukym IIpuroroBneHue pacTBOPOB € ONPEAECIEHHON MaCCOBOM
JTOJIeH pacTBOPEHHOTO BEIIECTBA
Tema 5. Ocnognvie Knaccol Heopzanuueckux coedunenuit (11 uacoes)
40 Oxcuapl. XUMHYECKHE CBOMCTBA Knaccudukamnus sHeopranndecknx coequHennit. Oxenapl. Kimaccnpukarms
41 OKcHibl. XUMUYECKUE CBOMCTBA OKCHIOB: COJIe0Opa3yromne (OCHOBHEIE, KHCIOTHEIE, aM(pOTepHBIE) U
42 OcHoBaHus. XMMHYECKUE CBOIICTBA HeconeoOpasyromue. Homerkmatypa. @u3myeckie 1 XMMHUYECKUE CBOMCTBA
43 OcHoBaHUsl. XUMHUYECKHUE CBOICTBA okcnjioB. [Tonyyenne okcHIoB.
44 Kucnorsr. XuMHUECKHe CROMCTBA OcnoBanwust. Kimaccugukaiiust OCHOBaHHN: IETOYHN U HEPACTBOPUMBIC
45 Kucnorsr. XuMHUECKHe CROMCTBA ocHoBaHuA. HoMeHknarypa ocHoBanuil. ®u3nueckue 1 XUMHUECKUE
46 Conn. XUMIUECKHe CBONCTBA cBoiicTBa ocHOBaHMM. [lonyueHne ocHOBaHUM.
47 Comn. XuMimdeckne cBolicTea Kucnotel. Knaccupukanus xkucior. Homenkiatypa kucioT. Pusudeckue u
48 TIpaKTHKyM XUMUYECKHE CBOMCTBA KUCIOT. Psan akruBHocTH MetauioB H. H. Bekerosa. Onpe/ieieHne pacTBOpOB KUCIOT 1 IENoHeH ¢
Ilomysenue kucor. . . . MTOMOIIEI0 MHIUKATOPOB
Coun. HOMeHKnavapa coireid. du3nvecKre U XUMHUECKHE CBOMCTBA COJICH. VccriesoBane 0GpasioB HEOPraHHIECKUX BEIECTR
Ionysenne conext. . Pa3IMIHBIX KIACCOB
I'eHeTnueckas cBsi3b MKy KIIACCAMH HEOPTaHWIECKUX COCTUHCHHUH. Ha6Jmio e H e H3MEHEHHS OKPACKH MHIHKATOPOB B
pacTBOpax KUCJOT U 1iesnoyei
Wzyuenne B3aumoneiicteusa oxkcuna meau(Il) c
PacTBOPOM CEPHOM KHUCIIOTHI, KHCIOT C METAJIIaMH,
peakiuii HelTpaiu3anuu
[TorydyeHre HEpacCTBOPUMBIX OCHOBAHUH, BBITECHEHUE
OJIHOTO METaJlla IPYTMM U3 PacTBOPa COJIHU
49 [IpakTukym Pewenne skcriepuMeHTaNbHBIX 3a/a4 M0 TEME
«BaxHeillue Kjaaccbl HEOPraHUYECKUX COETUHEHUN
50 Ypok 000011IeHUS 1 KOHTPOJIA

Pasnen 3. llepuoauyeckuii 3axoH u [lepuoanyeckas cucrema xumuuyeckux 3jiementToB 1. U. MengeneeBa. Ctpoenne aToMoB. XumMuieckasi cBsizb. OKUCINTENbHO-
BOCCTAHOBHTeJIbHbIE peakunu (18 yacon)




Tema 1. Ilepuoouueckuii 3akon u Ilepuoouueckas cucmema xumuueckux rnemenmos /l. H. Menoeneesa.
Cmpoenue amoma (7 uacos)
51 EctecTBeHHBIC ceMelicTBa XuMIYeCKiX | [IepBbie MOMBITKY KiIacCUBUKAIIMHA XUMUYECKUX AIeMEHTOB. [loHsTHE O
9JIeMeHTOB. AM(OTEPHOCTh TPYIIax CXOJHBIX 3JICMEHTOB (IIEIOYHBIC U IICTIOYHO3EMETBHBIC METAJIIIBI,
52 Otkpertre [lepuoauueckoro 3akoHa TaJIOTCHBI, MHEPTHBIE ra3bl). DIEMEHTBI, KOTOPBIC 00pa3yroT aM(OTepHbIE
J. 1. MenneneeBbIM OKcHIIBI U TUApoKcuabl. [leproandeckuii 3akoH. [lepuoauueckas cucteMa
53 OCHOBHBIE CBEJICHUSI O CTPOCHUH xumuueckux 3neMenToB /1. 1. Menneneesa. KopoTkonepruonsas u
aToMa JurHHOTIeproaHast GopMel [lepromuaeckoil CHCTEMBI XUMUYECKAX
54 CTpoeHue dIEeKTPOHHBIX 060I0UeK anemeHToB J[. . Menneneesa. [leproasl u rpynmsl. PU3nYecKUil CMBICIT
aTOMOB MOPSIAKOBOTO HOMEpa, HOMEPOB TMEPHOAA U TPYIIIHI 3JICMEHTA.
55 Tepuomuueckas cuctema xumudeckux | CTpoeHue atomoB. CoctaB aToMHBIX siiep. Msoromsl. JnekTpoHst. CtpoeHue
snementos J[.11.Menneneesa 3JIEKTPOHHBIX 000JI0YEK aTOMOB HEPBHIX 20 XUMUYECKHX IEMEHTOB
56 XapaKTeprCTHKA IEMEHTa T10 €ro Ilepnonuueckoii cucremsr JI. M. Menneneesa. XapakTepucTUKa
nosoxenno B [lepromaeckoii XMMHUYECKOT'O 3JIEMEHTA I10 €ro NooxeHuo B Ilepuoanueckoii cucreme
cHcTeMe . 1. Menneneea. 3aKOHOMEPHOCTH M3MEHEHUS paJiiyca aTOMOB
XUMHUYCCKUX DJICMCHTOB, MCTAJNIMYCCKHUX U HCMCTAJIJIMUCCKHUX CBOICTB 110
rpymmnam u nepuonam. 3Hadenue [leproanyeckoro 3aKoHa u
Hepnozu/lqecxoﬁ CUCTEMbI XUMHNYCCKUX DJIEMCHTOB JJI1 Pa3BUTHUA HAYKU U
npakTuku. J. 1. MenneneeB — y4€HbIN U IpaXk1aHUH.
57 Ypok 0000IIeHHs 1 KOHTPOJIS
Tema 2. Xumuueckan céazv. OxucnumensHo-goccmanosumenshole peaxyuu (11 uacos)
58 VonHas Xxummdeckas CBS3b Xummueckasi cBsi3b. KoBaneHTHas (TIOJIApHAS U HETIOJSAPHAS) CBA3b.
59 KoBasleHTHas XUMU4ecKas CBS3b DNEKTPOOTPHUIIATEIIEHOCTE XUMUIECKUX JIEMEHTOB. VIOHHAS CBS3b.
60 MerTamnueckas XUMHUUECKas! CBSI3b Crenenb okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
61 XUMUUECKasi CBS3b IIporeccbl OKUCIIeHNs 1 BOCCTAHOBIECHUS. OKHCIUTEHN U BOCCTAHOBHUTEIH.
62 CTeneHb OKUCIIEHUS
63 OKHCITATENEHO-BOCCTAHOBUTEIIEHBIC
peaxImn
64 OKHCITATENEHO-BOCCTAHOBUTEIIEHBIC
peaxImn
65 [pakTukym Wzyuenne o0pas3moB BEMECTB METAJUIOB H HEMETAILIOB;
B3aNMO/JICHICTBHE THAPOKCHIA INHKA C PACTBOPAMHU
KHCJIOT W IIeJovel
IIpoBeneHue ONBITOB, WIIIOCTPUPYIOIIUX IIPUMEDPDI
OKHCJIMTEILHO-BOCCTAHOBUTEBHBIX PEAKIUH (TOpeHue,
PEaKINyU Pas3IoKEeHUS, COSTUHEHMS)
66 [ToBTOpEHME
67 HToroBas KOHTponbHas paboTa
68 3aKITIOYNTETBHBIN YPOK
HUTOIO: 68 yacoB
MHOYPOYHOE IINIAHUPOBAHUE
9 KJIACC
| Ne Tema ypoka Conep:xanue IIpakTnyeckne padoThl




n/n (c ucnoJb30BaHMEM 000PYAOBAHNS LEHTPA
€CTEeCTBEHHO-HAYYHOH M TeXHOJI0THYeCKOM
HanpasJjeHHocTeill «Touka pocTa»
Pa3gen 1. BemecrBo u xumndeckue peaknuu (18 yacon)
Iloemopenue u yznybnenue 3Hanuili 0OCHOBHBIX pazdenoes Kypca 8 knacca (5 uacoes)
1 [Tepuoauueckuii 3axon. [lepuoanueckas ITepuonuueckuii 3axoH. [leproguueckas cucteMa XUMHUUYECKUX JIEMEHTOB
cuctema. CTpoeHHe aTOMOB . Y. MengeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU
2 CrtpoeHue BeulecTBa: BUABI XUMUYECKOM CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalKs, KaMbIUsA U | O3HAKOMIICHUE C MOJEISAMH KPUCTAIUTHUECKUX
CBSI3U. THUITBI KPUCTATITUYECKUX PEIIETOK UX COEIMHEHUIN B COOTBETCTBHUU C MOJIO)KEHUEM HIIEMEHTOB B PeETOK HEOPTaHUYECKUX BEIIECTB — METAIJIOB U
[lepronndeckoii cucTeMe M CTPOSHUEM HX aTOMOB. HeMeTaJuIoB (Tpadura 1 anMasa), CI0KHBIX
CrpoeHne BemecTBa: BUAB XUMUIECKOH CBSA3U. THUIBI KPUCTAILTHYECKIX BEMIECTB (XJIOpUAa HATPHS)
3 Knaccuukamms HeopraHHUECKUX PEIETOK, 3aBUCMOCTD CBOWCTB BELIECTBA OT THIA KPUCTAIITMYECKON
coeIMHeHU PEIETKY U BUJJA XUMUYECKON CBA3H.
4 XI/IMI/I‘ICCKI/Ie CBOﬁCTBa BEIIECTB, Knaccn(bmcaum{ nu HOMeHKJIaTypa HeOpraHI/I‘IeCKI/IX BCIICCTB. XI/IMI/I‘ICCKI/IC
OTHOCSIIUXCA K pa3sJIMYHBIM KjlacCaM CBOMCTBA BCHICCTB, OTHOCAIINXCA K Pa3JIMIHBIM KiIaCCaM HCOPraHNYCCKUX
HEOPraHUYECKUX COC,Z[I/IHGHI/Iﬁ COCIAMHCHUM, TCHETUYCCKAas CBA3b HCOPIraHUYCCKNUX BCIICCTB.
5 XHAMHUYEeCKHE CBOMCTBA BEIICCTB,
OTHOCSILIMXCS K Pa3IMYHbIM KJ1accaM
HEOPTraHUYECKUX COECUHEHUN
Tema 1. Ocnosnvle 3aKoHOMepHOCHU Xumuueckux peakyuil (5 uaca)
6 Krnaccudukanms XuMu4eckux peakiui mo Kiaccuukanms XuMUYeCKUX peakiuii o pa3in4HbIM pU3HAKaM (110
pasnuYHbIM npu3HakaMm. OKHCIUTENbHO- YHUCIy U COCTaBY YYaCTBYIOIIHUX B PEAKIIUU BEIECTB, M0 TEIJIOBOMY
BOCCTaHOBUTEJIbHBIE PEAKIINH 3¢ dekTy, 10 U3MCHEHHUIO CTEIICHEH OKHCICHUS XUMUYECKUX JIEMCHTOB, 110
7 DK30- U SHAOTEPMUYECKUE PEAKIIHH, 00paTUMOCTH, 10 YYACTHIO KaTaln3aTopa). DK30- U SHJ0TEPMHUUECKHE
TEPMOXUMHUYECKIE YPABHEHHUS peaKuuu, TEePMOXUMUIECKUE YPABHEHHSI
8 CKOPOCTh XMMHYECKHUX peakiuil. Katamus [MonsTHe 0 CKOPOCTH XUMUYECKOH peakuu. [loHATHE 00 0OpaTUMBIX H
9 [IpakTukym HEOOpATHMBIX XUMHUUECKUX peaknusX. [IoHATHEe 0 TOMOTCHHBIX U I[TpoBe/IeHHE OBITOB, HIITFOCTPUPYIOIIHX
reTeporeHHbIX peakuusix. [lonsarue o xumuueckoM paBHoBecuu. DakTophl, IPUMEPbI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
BJIMAIOIINE HAa CKOPOCTh XHUMHAYECKON PCaKIM1 1 IMOJOKEHUEC XUMHUYICCKOI0O pea}(unﬁ (ropeHHe, peaxkumu pas3iaoKeHus,
paBHOBECHS. COQHI/IHQHH;{)
OKHCIIUTEIHLHO-BOCCTAHOBUTEIILHEIC peaknuu, 3J'IGKTpOHHBII7[ OanaHc I/ICCJ'Ie,I[OBaHI/IC 3aBUCUMOCTHU CKOPOCTH
OKHCJTUTEIIbHO-BOCCTAHOBUTEILHOM peakuunun. CocraBieHue ypaBHeHI/If/'I XUMHUYECKON peakuuu ot BO3JEHCTBUA pasIuYHBIX
OKHCJIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUH C UCIIOJIb30BAHUEM METO/1a daxTopoB
10 Ypok 0000IIeHHs 1 KOHTPOJIS SJIEKTPOHHOTO baltaHca.
Tema 2. Dnekmpoaumuueckan ouccoyuayusn. Xumuueckue peakyuu 8 pacmeopax (8 uacoes)
11 DIIEKTPOJUTHYECKAS] JUCCOLMALUS Teopust 2IEKTPOTUTUUECKON AUCCOLHMALIMU. DIEKTPOIUTHI U He-
12 OCHOBHBIE TIOJIOKEHUST TEOPUHU aekTponuThl. KatnoHbl, aHMOHBI. MeXaHU3M IMCCOLMALUU BEIECTB C HccnenoBanue 3J€KTpOIPOBOIHOCTH PACTBOPOB
ANEKTPOIIUTUICCKON JUCCOIHAAIIH Pa3NIYHBIMU BUIAMH XUMHIECKoH cBs3H. CTenens auccoruanuy. CHIbHBIE | BENIECTB, IPOLECCA UCCOLUALIUHI KUCIIOT,
1 cllabble DJIEKTPOIIUTHI. EeJIoUel U cosieil (BO3MOKHO UCTIONh30BaHUE
Peakiuu noHHOrO 0OMeHa. Y ClIoBUS MPOTEKAaHHS PEaKUii HOHHOTO OOMEHA, | BHIEOMATEPHAJIOB)
13 XuMHUUECKHUE CBOMCTBA KUCJIOT KaK MIOJIHBIC U COKpAIIEHHBIE HOHHBIE YpaBHeHHS peakiuii. CBOMCTBA KUCIIOT,
3JIEKTPOJINTOB OCHOBaHHUU M COJIEH B CBETE MPEJCTABICHUN 00 dIIEKTPOIUTHICCKON
14 XUMUYECKHE CBOMCTBA OCHOBAHUI KaK nuccouranuu. KauectBeHHble peakunu Ha HOHBL. [loHATHE O TUApONH3Ee

SIIEKTPOJIMTOB

COJIEi.




15

XHUMHUUYECKHE CBOMCTBA COJIEH Kak

9JIEKTPOJIUTOB
16 I'maponus coneit
17 [pakTukym IIpoBeneHune ONbITOB, UILTIOCTPUPYIOIINX
MPU3HAKH MPOTECKAHUS PEaKIHii HOHHOTO 0OMEHA
(oOpa3oBaHue OcajKa, BBIICICHHUE I'a3a,
00pa3oBaHKe BOJbI)
Pacno3naBaHue HEOPTaHNUECKUX BEIIECTB C
MTOMOIIIB0 KaYECTBEHHBIX PEeaKInii Ha MOHBI
18 Ypok 00001IeHHs 1 KOHTPOJIS Pemenne SKcriepruMeHTaIbHBIX 3319
Pa3nen 2. Hemerasibl M UX coeauHenus (27 yacoB)
Tema 3. Obuwiaa xapaxmepucmuka xumuyeckux nemenmos VIIA-zpynnot. I'anozenwt (4 uaca)
19 O01mas XxapakTepUCTHKA HEMETAJIOB OO0mas xapaKTepuUCTHKA TaJoreHoB. OCOOSHHOCTH CTPOCHUS aTOMOB,
20 O01mas xapakTeprucTrKa neMeHToB VIIA- XapakTepHbIe cTeneHu okucieHus. CTpoeHne u (U3nIecKre CBOWCTBA O3zHakoMIIeHHE ¢ 00pa3IaMu XJIOPHUIOB
TPYIIITHL - TAJIOTEHOB MPOCTHIX BEUIECTB — TAJOTCHOB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa | (raJlOreHUI0B)
21 CoenMHEHNS TaJIOTEHOB (B3amMOZCHCTBHIE C METAIUIAMH, HEMETAIUTaAMHU, IeJI0YaMu). XIOPOBOIOPO/I.
22 HpaKTI/IKyM CosiHasa KHCJIOTA, XUMUYCCKHEC CBOP‘ICTBa, MOJIY4YCHHUE, IPUMCHECHHE. I/ISY‘ICHI/IC 06p8.3LIOB HEOpPraHMYECKHX BEIIECTB,
JelicTBHe XJ0pa U XJIOPOBOJIOPO/Ia HA OPTaHU3M uesioBeKa. BaxHelnme CBOMCTB COJISTHOM KHUCIOTHI
XJIOPUABI M UX HAXOXKACHUEC B IIPUPOJIC. [IpoBeneHune KaueCTBEHHBIX PEAKLUI Ha XJIOPULI-
HOHBI ¥ HaOJFOIeHUE TIPU3HAKOB MX IMPOTEKAHUS,
OTBITHI, OTPAKAIOIINEC (PU3UUCCKUEC U XUMUICCKUE
CBOICTBA raJIOT€HOB U UX COCTMHEHUH (BO3ZMOKHO
WCTIOJIb30BaHUE BUIEOMATEPUAIIOB)
Tema 4. Oowan xapakmepucmuxa xumuyeckux nemenmos VIA-zpynnot. Cepa u eé coedunenus (5 uacos)
23 OO0u1as xapakTepucTHKa 3J1eMeHTOB VIA- O6mas xapaktepucTrka 3eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS O3HakoMJICHHE C 00pa3IiaMu Cephl U €6
rpynmsl — xanbkoreHoB. Cepa aTOMOB, XapaKTEPHbIE CTETIEHNU OKHCIIEHUSI. COEIMHEHUSIMU (BO3MOXHO HCITOJIb30BaHNE
Crpoenue U (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U CEPBL. | BHICOMATEPHAIIOB)
24 CepoB0oJIOpO ¥ CYyTbGUIBI AnmotpornHble MOAU(UKAITUE KHCIOPOIa U cepbl. XUMHUIECKHE CBOHCTBA
25 Kucnopo Hble coeJUHEHHS Cephl ceprl. CepoBoIopoI, CTpoeHUE, Pr3ndeckre M XUMHYECKIE CBOWCTBA.
26 [IpakTukym OKCHIBI Cephl KaK MPEICTABUTEIH KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, Ha6uroieHne nporecca o0yrIiBaHMs caxapa Toj
(I)I/ISI/I‘ICCKI/IG M XUMHYECKHE CBOMCTBA (0611[1/16 KaK MpeACTaBUTEIIA KJlacca ,IleﬁCTBPICM KOHL[GHTPPIpOBaHHOﬁ cepHoﬁ KUCJIOTBI
KHUCJIOT "1 cneumbﬂqecm/le). XHAMHAYECKHE pcakuy, Jexauunue B OCHOBC I/ISY‘IGHI/IG XUMHAYECKUX CBOUCTB p336aBneHHOﬁ
MMPOMBIIIJICHHOT'O criocoba MOJIy4YCHUA cepH0171 KHCJIOTBI. HpI/IMeHCHI/Ie. Comn cepHof/'I KHUCJIOTBI, IIPOBEACHHUE KadyeCTBEHHOU
CepHOﬁ KHUCJIOTBI, KaUCCTBCHHAA pCaKIUA Ha CyJ'II)(baT—I/IOH. Haxoxnenue peaxkuuu Ha CyHB(I)aT-I/IOH u Ha6J'IIOI[CHI/I€ IpU3HaKa
cephl U €€ COeIMHEHUH B MIpUpoie. XUMHUUYECKOE 3arpA3HEHUE OKpYKatoIeh | eg IPOTEKAHHS
27 Ypok 00001IeHNST 1 KOHTPOJIA CpeIsl COeANHEHUSMU CEPHI (KHCIOTHBIE TOXKIH, 3aTPS3HEHIE BO3AyXa 1
BOZI0EMOB), CITOCOOBI €T0 MPEAOTBPAIICHHSI.
Tema 5. Obuwian xapaxmepucmuka Xumuyueckux riemenmos VA-zpynnwt. Azom, pocgpop u ux coeounenusn (7 uacoes)
28 OO6mras xapakTepUCTHKA ITEMEHTOB VA- OO6mrast xapakTepuCTHKa 1eMeHTOB V A-rpymiisl. OcOOEHHOCTH CTPOCHHUS
rpynnsl. A30T aTOMOB, XapaKTEPHbIE CTETIEHN OKHCIICHUSI.
29 Ammuak. Conr aMMOHHMSI A30T, pactipocTpaHeHre B Ipupoie, GU3NIECKUE U XUMHUIECKIE CBOHCTBA.
30 KucaopoaHbie COeIMHEHNUS a30Ta KpyroBopoT azota B npupoje. AMMHUAK, ero (U3NIeCKUE U XUMUICCKHE
31 Kucnopoasle coeTMHEHHS a30Ta CBOWCTBa, MmolTydcHHe 1 nmpuMeHeHne. Coau aMMOHUS, UX (hU3NIecKHue U
32 dochop 1 ero coeMHEHHS XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peaklys Ha HOHBI




33 ®ocdop u ero coennHeHNs aMMOHUS. A30THas KUCJIOTa, e€ NoyyeHne, PU3NIeCcKre 1 XUMHIECKUE
34 [MpakTukym CBOMCTBA (00IIME KaK IPEICTABUTEINS Kiacca KUCIIOT U crieliu(pUuecKre). O3HakomiieHHE ¢ QU3NIECKUMH CBOMCTBAMH a30Ta,
Hcnonp3oBanye HUTPATOB U COJIEH aMMOHHMS B Ka4eCTBE MUHEPAIBbHBIX ¢docdopa u nx coenuHEeHNI (BO3MOKHO
yaoOpeHuii. XuMHu4eckoe 3arpa3HeHUE OKPYKAIOIIEH Cpebl COSAUHEHUSAMU | UCIONB30BAHKE BUACOMATEPHUAIIOB), 00pa3aMu
a3oTa (KUCIIOTHBIE JOKIH, 3arpsi3HEHNE BO3/1yXa, TIOUBBI U BOJIOEMOB). a30THBIX U (OCHOPHBIX yIOOpEeHNH
Dochop, ammorponHbie MoauuKkanyn dpochopa, pusmueckie u [onyuenue, cobupanue, pacro3HaBaHUE U
xuMmudeckue cBorictBa. Okcun pocdopa(V) u pocdopras kucnora, H3yYeHHUE CBOCTB aMMHaKa
(u3HUecKre ¥ XUMHIECKNE CBOWCTBA, MOTydeHHe. Mcrons3oBanue [IpoBeneHne Ka4eCTBEHHBIX PEaKIHii HA HOH
(hocdaroB B kauecTBE MHHEPAIHHBIX yI00OpEHUI. aMMOHUS 1 pochaT-HoH U U3yUCHHE PU3HAKOB UX
MIPOTEKaHMs1, B3aNMOIEHCTBHE
KOHLEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOKHO HCHIOJIH30BaHNE BHICOMATEPHAIIOB)
Tema 6. Obwyaa xapaxmepucmuka xumuyeckux nemenmos IVA-zpynnot. Yenepoo u kpemnuii u ux coeounenus (11
4acoe)
35 OO0m1as xapakTepucTHKa seMeHToB [VA- O6mrast xapakTepucTuka 3neMeHToB IVA-rpynnsl. Oco0eHHOCTH CTPOCHUS W3ydenue Mozenei KpUCTAIUIMYECKUX PEIIETOK
rpynnsl. Yriiepon aTOMOB, XapaKTePHbIE CTETICHNU OKHUCIICHUSL. anMasa, rpadura, Qyiiepesa
VYriaepoa, auoTponHble MOgU(UKAIMU, PACHPOCTPAaHEHHE B IPUPOJIE, O3HaKOMJICHHUE C TPOLIECCOM aJCOPOLUH
(usnyeckre 1 XuMH4YecKue cBolcTBa. AncopOuus. KpyroBopor yrieposa B | pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM U
npupoje. OKcuzbl yriepona, ux Gu3ndeckue 1 XMMHIeCKnue CBOWCTBa, YCTPOMCTBOM IIPOTUBOra3a
36 KucnoposaHsle coefMHEHHs yriepoaa JieficTBHE Ha )KUBbIE OPTaHU3MBI, OJTY4YEeHUE U TPUMEHEHHE.
37 Kucnopo Hsle coeJMHEHNs yriaepoaa DKkonorudyeckue mpoOIemMsl, CBsI3aHHBIE ¢ OKcHaoM yriaepona(IV); rumoresa
38 VTIeBOI0pPOIBI rJI00aIbHOTO TOTEIUICHHS KIIMMAaTa; MapHUKOBBIN 3(¢eKT. YronpHas
39 Kucnopoiconepskaliie opraHudecKie KHCIIOTa U €€ COJIU, UX (U3NIECKUE U XMMUUECKHIE CBOMCTBA, MOTyICHHE U
COeNUHEHHS npuMmeHeHune. KauecTBeHHas peaknus Ha kKapOoHaT-noHbI. Vcrons3oBaHme
40 KpeMHHUIA 1 ero COeAUHEeHH s KapOOHATOB B OBITY, MEANIMHE, IPOMBIIICHHOCTH M CEJILCKOM XO3SHCTBE.
41 CuymkaTtHas MIPOMBIIILICHHOCTh HepBOHa'—IaHBHLIe MOHSTHSA 00 OPraHn4CCKUX BEIIECTBAX KaK O COCIMHCHUAX O3HaKOMJIEHHE C HpOHyKHHeﬁ CHJIMKATHOMU
yriaepoaa (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHO, TIIMLEPHH, YKCYyCHas IPOMBILLIEHHOCTH
42 Tlo/yueHHe HEMETAILIOB KHcinoTa). MIx coctaB U xuMmudeckoe crpoeHue. [lonstre o 6Guonorndecku
43 HonyquI/Ie BAKHEHIINX XUMUYECKIX Ba)XHBIX BEIIIECTBAX: KUPAX, 6en1<ax, yrieBoJax — U UX pOJI B )KU3HU
COEMHEHMIT HEMETAIIIOB qeJJoBeKa. IYIaTepI/IaHBHOG €/IMHCTBO OPTaHWYECKUX M HEOPraHHMYECKUX
44 [IpakTukym coeHHHeme' . [omyuyenne, cobupanue, pacro3HaBaHUe U
Kpemnwii, ero ¢uznueckne U XMMHUYECKHE CBOICTBA, OIyYCHNE U W3ydeHHE CBOWCTB YTIIEKHCIOTO ra3a
npumeHenne. CoeuHeHnst KpeMHUs B pupoje. O0imue npeacraBieHns 0o TIpOBe/ICHHE KAUCCTBEHHbIX PEAKIIHiA HA KAPGOHAT-
oxcuze kpemansA(IV) 1 kpeMHUEBOH KucIore. QHHHKaTbI, HX HCTIONB3OBAHME | b\ oy iyrvcar HOHBI M M3yUEHHE IPH3HAKOB X
B OBITY, MEAMIIMHE, IPOMBIIICHHOCTH. BaxkHel e cTpoutenbHble e -
MaTrepuabl: KepaMHKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobiemsr
45 VDOK 0GOBIICHHA K KOHTPOIS Ssg();;cmro UCTIONIb30BAaHUS CTPOUTENILHBIX MaTEpHaJIOB B TIOBCEHEBHOM PellicHNC IKCICPHMCHTAILHEIX 33124 10 TEME
) «BaxHelnue HeMeTaJulbl U UX COSAUHEHUSD)
Pa3gen 3. Mertanasl U ux coegunenus (18 yacos)
Tema 7. Oowue ceoitcmea memannos (4 uaca)
46 OO0mras XxapakTepHUCTHKa METaJUIOB OO0m1ast XapaKTepUCTHKA XUMUYIECKHUX IEMEHTOB — METAJIJIOB Ha O3zHakoMIIeHHE ¢ 00pa3aMy METAJIOB U CIIJIaBOB,
OCHOBAaHUU HX ITOJIOKCHHUA B HepHOHquCKOﬁ CHCTEMC XUMHWYCCKUX ux (1)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMH
47 XHMMHYECKUE CBOMCTBA METAJIIOB anemenToB /1. 1. MenzneneeBa u crpoeHus aToMoB. CTpOCHHE METAIIIOB.
48 Koppo3ust METAIUIOB M CIOCOOHI 3amUTEI 0T | MeTamnndeckas CBsI3b U METAIUIMYECKAs KPUCTAIUTMYECKAs PEINETKA. N3yuyenue pe3ysnbTaToB KOPPO3UH METANIOB




Hee DIIEKTPOXUMHUUECKHUM P HANIPsDKEHUH MeTaiioB. Gusndyeckue u (BO3MOXKHO HCIIOJIH30BAHUE BHICOMATCPUAIIOB)
49 Mertannsl B mpupoae. [lonsarue o XUMHYECKHE CBOWCTBA MeTaJI0B. OOIIHe CIOCOObI MOTydeHHSI METAJUIOB.
MeTaJLTypriuu IonsiTHEe 0 KOPPO3UN METAIUIOB, OCHOBHBIC CTIOCOOBI 3aIIUTHI HX OT
Kkopposuu. CruiaBsl (CTajb, YyTryH, JIOPATIOMUHINA, OPOH3a) U X
MPUMEHECHHUE B OBITY U IPOMBIIIJICHHOCTH.
Tema 8. Bascueiiumue memannst u ux coeournenus (14 uacoes)
50 OO0mas xapakTepUCTHKA HIeMEHTOB [A- [[lenounble MeTaIIBL: MOJIOKEHKE B [lepuoanueckoil cucreMe XUMUYeCKUX
rpyNIbI anemeHToB J[. 1. MeHaeneeBa; cTpoeHUE UX aTOMOB; HAXOXACHUE B
51 dOm3nyecKue 1 XUMHUISCKIES CBOMCTBA npupozae. Ou3ndeckre U XUMHYECKIE CBOWCTBA (Ha MPUMepe HATPHUS U Wzydenne ocoOeHHOCTEH B3aMMOACHCTBHS OKCHIA
HaTpHUsl U Kalus kaws). OKCHIBI ¥ THAPOKCUABI HATpHUs U Kanws. [[puMeHeHne memogHbIX KaJIbIUS U HATPUSA C BOJOH (BO3MOKHO
METaJJIOB M X COCAMHEHUH. HCTIOJIF30BaHNE BUCOMATEPHAIIOB)
52 OO0mas xapakrepuctuka sneMeHToB I1A- [llenogaHO3eMeNbHBIC METAIUIBI MAarHUH M KAJIBITHNA: TIOJIOKCHUS
IPYIIIbI B [lepnoanueckoit cucreme xumuueckux snemeHToB /. V1. Menneneena;
53 duznyeckue 1 XUMHUYECKHUE CBOMCTBA CTPOEHHE X aTOMOB; HaXOX/JIeHHE B npupoae. Pu3nueckue u XMMHUIECKUe
MATHUS 1 KaJIbIHS CBOMCTBa MarHus M Kanblivs. Baxkueimye coeuHeHs Kanbiust (OKCUI,
54 JKecTKOCTb BOJIBI M CITOCOOBI ee THJPOKCUA, cO1H). KECTKOCTE BOABI U CIIOCOOBI €€ yCTPaHCHHL. HccnenoBanue CBOMCTB KECTKOM BOIBI
yCTpaHeHus AmomuHui: nonoxxenue B Ilepuonudeckoil cucreMe XUMHYECKUX
55 AJTIOMUHHI U €ro COCIUHCHHUS sneMeHnToB JI. V1. MenzeneeBa; CTpoeHHE aTOMa; HaX0KJCHHUE B IIPUPOJIE.
Du3HYECKUE U XUMUUCCKUE CBOMCTBA aIFOMUHUSL. AM(POTEpHBIC CBOWCTBA
56 AmpoTepHble CBOICTBA OKCUIA U OKCHZa ¥ THAPOKCHIIA A TIOMHHHA. 5 Hccnenosanue aMpOTEPHBIX CBOMCTB MMAPOKCHAA
IHAPOKCHIA ATIOMUHUA Keneszo: nonoxenue B [lepuoauueckoil CUCTEME XMMUUECKHUX 3JIEMEHTOB ATIOMHHHS ¥ THIAPOKCH/IA IIHHKA
57 YKeneso u ero coenuHeHus A 1. MeHHeHeeBai CTPOEHHE aTOMa; HaXOk/IeHne B npupone. dusuieckue IIpomecc ropeHus xKee3a B KUCI0poe (BO3MOXKHO
M XMMUYECKHE CBOICTBA xere3a. OKCHbL, ruapokeupl i comu xkenesa(l w | o oo o BHJIEOMATEPUAIIOB)
xkene3a(Ill), mx cocras, CBOHCTBA U MOTyYSHUE.
58 OKcHJIbI, THAPOKCHIIBI JKeJIe3a UX COCTaB,
CBONCTBA U IIOJIy4EHUE
59 Comn xene3a(Il) u xenesa(Ill), ux cocras,
CBOICTBA U [IOJIyYEHUE
60 IIpakTukym HabnroneHue u onvcaHue MpoIeccoB
OKpaIllMBaHUs TUIAMEHN MOHAMHM HATPUS, Kalus 1
KaJbIUs (BO3MOXKHO HMCITOJIb30BaHKE
BHICOMATEPHAJIOB)
HabmroneHne npu3HakoB MPOTEKaHUS
KayeCTBEHHBIX PEAKIN{ Ha HOHBI (MarHHUs,
KaJbIHs, ATIOMUHIS, IIMHKA, xene3a(ll) u
wenesza(lll), mexu(Il))
61 [IpakTukym Peenue skcriepuMeHTaNbHBIX 33124 [0 TEME
«Baxuelire MeTalIbl M UX COSTUHECHUSD)
62 IToBTOpEeHue
63 HToroBas KoHTpobHas paboTa
Pasznen 4. Xumus u okpy:kawmnias cpeaa (3 yaca)
Tema 9. Bewecmea u mamepuanvt 8 ycusznu uenoeexa (3 uaca)
64 XUMHIYECKUH COCTaB IIAaHETHI 3eMJIs BemecrBa u Marepuaiisl B IOBCEJHEBHOM KU3HU YeoBeka. bezonacHoe Wzydenne 06pa3noB MaTepraoB (CTEKIO, CIIIIaBBI

HCIIOJIb30BAaHNUE BEIIECTB M XUMHUYECKHUX peakiwii B ObITy. [lepBast momotp

METAJUIOB, TOJIMMEPHBIE MAaTEPHAIIbI)




65

XuMHUs U 30POBbE

66

OxpaHa OKpy»Karollel Cpesibl OT
XHUMHUYECKOTO 3arpsi3HCHUS

MPU XUMHUUECKUX 0KOTaX U OTPABICHUSAX. XUMUYECKOE 3arpsi3HEHUE
OKpyKaromiei cpezpl (peesibHas I0IyCTUMasi KOHIIEHTPALUs BEeLIeCTB —
ITJK). Pons xuMHU B peIIeHUH SKOJIOTHYECKUX MPOOIIEM.

HUTOI'O:

66 yacoB
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