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IHosicHUTEILHASA 3aIIUCKA

Pabouast mporpamma JaHHOTO Y4e€OHOrO Kypca BHEYPOUHOW MESITEIbHOCTH
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

o denepanpHoro 3akoHa oT 29.12.2012 Ne 273 «OO0 oOpa3oBaHuM B
Poccniickon @enepanum»;

o mpukaza Munnpocsemenusi ot 31.05.2021 No 287 «OO6 yTBepx)aeHUU
dbenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa OCHOBHOTO
o01iero o0pa3oBaHMs;

o Meroanyeckux peKOMEHAAIMH MO0 UCHOJb30BAHUI0O U BKJIIOUYECHUIO B
coJiepkaHue mporecca OOydeHUsT W BOCHUTAHUS TOCYJApPCTBEHHBIX CHUMBOJIOB
Poccuiickonn ®enepauuu, HANpaBJICHHBIX MNUCBbMOM MMHIPOCBEIUIEHUS OT
15.04.2022 Ne CK-295/06;

o MeToan4ecknx pPEKOMEHIALMI MO YTOYHEHHIO TOHSATHUA U COJEpPIKAHUS
BHEYPOUYHOM NEATEIbHOCTU B paMKax peanuzaiuu OCHOBHBIX
oOmieoOpa3oBaTeNbHbIX NPOrpaMM, B TOM 4YHCJIE€ B YacTU MPOEKTHOMN
JeSATEeILHOCTH, HampaBlIeHHbIX NUCbMOM MunoOpHayku ot 18.08.2017 Ne (9-
1672;

o Crpareruu pa3sutus Bocnutanus B Poccuiickoit denepanuy Ha nepuoa 10
2025 rona, yrBepxkaeHHON pacnopsukenueM [IpaBurenscTBa oT 29.05.2015 Ne 996-
p;

« CII 2.4.3648-20;

o CaulluH 1.2.3685-21;

e .OCHOBHOM 0oOpasoBarenbHOl iporpammbel MKOY 11O Ne 4
« paboueit mporpammoii Boctiutanuss MKOY 11O Neo4
Hear kypca: dopMupoBaHHE Yy yYalIUXCSd TIYOOKOTO M yCTOMYHMBOTO

UHTEpeca K MHPY BEUIECTB M XHUMHUYECKUX NpPEBpalleHUN, NpuoOpeTeHue
HEOOXOJMMBIX MPAKTHUECKUX YMEHUHA M HAaBBIKOB IO JIA0OPATOPHOM TEXHUKE;
CO3[JaHHE YCJIOBUM I PACKPBITUA POJIM XUMHUHM KaK WHTETPUPYIOLIEH HAyKH
€CTECTBEHHOTO IMKJIA, MMEILIEH OTPOMHOE MNPUKIATHOE W BaJECOJIOTMYECKOE
3HAYCHHUE.

Mecto Kypca B iaHe BHeypouHoil aesareabHocTn MKOY IO Ne4:
yueOHBIN Kypc MpeIHa3HaueH s o0yuaromuxces 9-X KJIaccoB; paccuuTad Ha 1 yac
B Heqento/34 yaca B TOJI.

B3aumocBa3b ¢ padoyeil nporpaMmMoi BOCIMTAHUSA

[Iporpamma y4eOHOro Kypca BHEYpOUHOU JearenbHOCTH «Creukypc 1o
€CTECTBEHHOHAYYHbIM MpeaMeram» pa3paboTaHa ¢ y4€TOM  OPUMEPHOU
nporpammbl Boctiutanuss MKOY 11O Ne4. 910 no3BossieT Ha MPAKTUKE COEAUHUTH
OOy4YaroNIyt0o ¥ BOCIHUTATEIbHYIO AESATEIBHOCTh MENarora, OpUEHTUPOBATh €€ He
TOJIBKO HAa HWHTEJUIEKTYaJbHOE, HO M HAa HPABCTBEHHOE, COLMAIBLHOE PAa3BUTHE
pebEHKa. DTO MPOSBIISETCA:

* B BBIJICJICHUY B LIEIM IPOTPAMMBI [IEHHOCTHBIX IPUOPHUTETOB;



* B IIPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB PEAIM3ALNM ITPOTPAMMBI BHEYPOUHOU
JESATEIbHOCTH, HAIIEAIINX CBOE OTpPaXEHME M KOHKpPETU3alMi0 B padodeit
IIPOrpaMMe BOCIIUTAHHUS;

* B MHTEPAKTUBHBIX (opMax 3aHATUNA i1 00ydarOIIMXCs, 00ECTIEUNBAIOIUX HUX
BOBJICUEHHOCTh B COBMECTHYIO C IIEJarOrOM M CBEPCTHUKAMM JESTEIBbHOCTb.

TpeﬁoBaHnﬂ K YPOBHIO NIOATOTOBKH, IIPOBEPSAECMbIX HA OCHOBHOM
rocyiapCcrB€HHOM 3K3aMEHE

[lepedens TpeboOBaHU K YPOBHIO TIOJTOTOBKH, MPOBEPSEMBIX HA OCHOBHOM
rOCy/IapCTBEHHOM JK3aMEHE M0 XUMUH, COCTABJICH Ha OCHOBE TpPeOOBaHUI
denepanbHOT0 KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3zoBaHus.

3namuv/nonumams:

XUMUYUECKYI0 CUMBOJIUKY . BHAKH XUMHWYCCKUX 3JICMCHTOB, q)OpMy.TIBI XUMHUYCCKHUX
BCIICCTB, YPABHCHUA XUMHNYCCKUX peaKuHﬁ.

SaiiCHellue XumuiecKkue NOHAmMUA: BEIECTBO, XUMUUECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAS U MOJIEKYJISIpHAsA MacChl, HOH, KATUOH, aHUOH,
XUMUYECKas CBS3b, AIEKTPOOTPULIATENbHOCTh, BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, PACTBOPBI, JIEKTPOIHUTHI U
HEAJIEKTPOJIUTBIL, FIEKTPOIUTHUECKAS JUCCOLMALIUS, OKUCIUTEID U
BOCCTAaHOBUTEJb, OKUCIIEHUE U BOCCTAHOBJIEHUE, TETNIOBOU 3 (EKT peakiuy,
OCHOBHBIE TUIIbI PEAKIIUN B HEOPTAHUYECKON XUMUU; XapaKTEPHbIE TPU3HAKU
BAKHEUIINX XUMHYECKUX TOHATUI; O CYILIECTBOBAHUH B3aUMOCBSI3H MEXKIY
BOKHEUIIIMMU XUMUYECKUMU MMOHATHIMHU.

CMBICI OCHOBHBIX 3AKOHO6 U MeopUll XUMUN. ATOMHO-MOJIEKYJIIpHAs TEOPUS;
3aKOHBI COXPAHEHUSI MAacChl BEIIECTB, IOCTOSIHCTBA cocTaBa; [lepuoanueckuii
3akoH /(.. MeHneneeBa; nepBOHAYAIbHBIE CBEACHUS O CTPOCHUN OPTAHUYECKUX
BEIIECTB XUMUYECKUE JIEMEHTHI; COCIMHEHNS NU3YyUYECHHBIX KJIACCOB
HEOPTaHUYECKUX BEIIECTB; OPTraHUYECKHE BEIIeCTBa M0 UxX ¢hopmyJsie: MeTaH, 3TaH,
OTUJIEH, ALETUJIEH, METAHOJI, 3TAHOJI, INIMLEPUH, YKCYCHAsl KUCJIO0TA, TIII0K03a,
caxaposa.

Oovacuamp: GU3NUECKUN CMBICIT ATOMHOTO (ITOPSIAKOBOT0) HOMEpPa XUMHYECKOTO
AJIEMEHTA, HOMEPOB I'PyIIIbl U niepuoaa B [leprnoanueckou cucreme /.M.
MenpeneeBa, K KOTOPbIM 3JIEMEHT MPUHAIJICKUT; 3aKOHOMEPHOCTH U3MEHEHUS
CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeiesiax MaJbIX MEPUOJO0B U IIIaBHBIX
MOATPYIII, a TaK’Ke CBOMCTBAa 00pa3yeMbIX MMH BBICIIUX OKCHIOB; CYITHOCTb
nporecca 3IEKTPOIUTUYECKOM TMCCOMaliy U peakluii HOHHOTO OOMeHa.

Xapaxkmepu3zoeamp: XUMUYECKUE JIEMEHTHI (OT BOJIOPO/A 0 KAJIBIUA) HA OCHOBE
UX I0J10KeHus B [lepruoanyeckon cucreme XuMu4eckux 3yemeHTos J[.1.



MenpeneeBa 1 0COOCHHOCTEW CTPOCHHSI X aTOMOB; B3aMMOCBSI3b MEXKTY
COCTaBOM, CTPOCHUEM U CBOMCTBAMU HEOPTaHUYECKUX BEIIECTB;

XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPIraHNM4YCCKNX BCUICCTB (OKCI/II[OB,
KHCJIOT, OCHOBAHUM U COHGﬁ); B3aUMOCBA3b MCKIY COCTABOM, CTPOCHUCM U
CBOMCTBaMH OTACIbHBIX HpeHCTaBHTCHeﬁ OpPraHNYCCKHX BCIICCTB.

Onpedenamo/Knaccuguuyuposéams: cOCTaB BEIIESCTB N0 UX Gopmyram;
BAJICHTHOCTH M CTETICHb OKHCIICHHSI SJIEMEHTa B COSTMHEHNH; BUJI XUMUYECKON
CBSI3U B COEIMHEHUSX; PUHAJIC)KHOCTD BEIIECTB K OIPEIETIEHHOMY KIJIAcCy
COCAMHEHUI; TUIIBI XUMUYECKHX PEaKLUii; BO3SMOKHOCTh MTPOTEKAHMS PEaKIIHii
MOHHOTO 00MEHAa; BO3MOXKHOCTh POTEKaHUS PEAKIIUNA HEKOTOPBIX
NpeCTaBUTENEH OPraHUYECKUX BEIIECTB: C KUCIOPOIOM, BOJOPOIOM, METAIIIAMH,
BOJIOM, OCHOBaHHSIMH, KHCIIOTAMH, COJISIMHU.

Cocmaenamsb: cxembl CTpOeHUs aTOMOB NepBbIX 20 351eMeHToB [lepuoanueckoi
cuctemsl [I.1. MennaeneeBa; GopMyIibl HEOPTaHUYECKUX COCTUHEHUN N3YUEHHBIX
KJIACCOB; YPaBHEHUSI XUMUYECKUX PEAKIIHI.

Oopawambca: ¢ XUMUYECKON MOCYA0M U 1a00PATOPHBIM 000PYIOBAHUEM.

Ilpoeooumps onvimul / pacnoznaeams onsimHbIM nymem: NOATBEPKIAAOIINE
XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB; 110
MOJIyYEHHUI0, COOUPAHUIO U U3YYEHHUIO XUMUYECKUX CBOMCTB HEOPraHUYECKUX
BELIECTB; ra3000pa3Hble BELIECTBA: KUCIOPOJ, BOJOPOI, YIVIEKUCIIbINA ra3, aMMHaK;
PACTBOPBI KUCIIOT U IIEJIIOYEN IO U3MEHEHUIO OKPACKH MHAUKATOPA; KUCIIOTHI,
HIEJIOYH U COJIM 10 HAIMYUIO B MX PACTBOPAX XJIOPUJI-,CYJIb(]arT-, KapOOHAT-HOHOB
Y MOHA aMMOHHUSL.

Buvtuucnams: MaccoByro J0JII0 XUMHUYECKOTO 3JIEMEHTa N0 (PopMyJie COeTMHEHMUS;
MacCOBYIO JI0JII0 BEILIECTBA B paCTBOPE; KOJIMYECTBO BEIIECTBA, 00bEM MUIIU Maccy
BEILECTBA [0 KOJIMYECTBY BEIIECTBA, O0BEMY MJIM MAaCCE PEAreHTOB WU
MPOJYKTOB PEAKIINH.

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOIL
0essmelbHOCHU U NOBCEOHEBHOU HcUu3HU 0J151: 0E301acHOTO 00paIlleHUsI C
BEILIECTBAMU U MaTepHalaMu B TTIOBCETHEBHOM KU3HU U TPAMOTHOTO OKa3aHUs
MepBOM MOMOIITU TIPH OKOTaX KUCIOTAaMU U IIeJ04aMu; OObSICHEHUS OTIASIbHBIX
($haKTOB U MIPUPOJIHBIX SBJICHUM; KPUTUUECKOUN OLIEHKU MH(POpMAITUU O BEIeCTBaX,
UCIIOJIb3YEMBIX B OBITY.

Conepskanue Kypca.
Tema 1. Bewecmeo.

Crpoenue aroma. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB TepBhIX 20
aneMmeHTOB [lepuonnueckont cucremsl .. Menneneena. [lepuoauueckuii 3aK0H U
ITepuonnueckas cucreMa xumuyeckux aeMeHToB [[.1. Menneneena. I pynnsl u
nepuobl. Ilepronnueckon cucremsl. DU3NMUECKUN CMBICIT ITOPSIKOBOIO HOMEpa
XUMHUYECKOTO 3IEMEHTA. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX



COEMHEHUN B CBS3HU C MOJIO)KEHUEM B [leproinueckor CuCTeMe XMMHYECKUX
sanemeHToB /.. MenaeneeBa. CTpoeHuE BEIIECTB. XUMHUYECKAs CBS3b:
KOBaJIeHTHas (TOJIsIpHAs U HETIOJIsIpHAast ), MOHHAs, MeTaJllTnyeckas. BalleHTHOCTh
XUMHYECKHX 2JIEMEHTOB. CTEIICHL OKMCIICHUS XUMHYECKHUX 3J1eMEHTOB. UNCThIE
BEIIECTBA U CMECU. ATOMBI U MOJIEKYJIbI. XUMUYECKUI 351eMeHT. [IpocThie u
C0XHBIE BemecTBa. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX BEIIECTB.
HomeHnknatypa HEOPraHUYECKUX COCTUHEHUN.

Tema 2. Xumuueckasn peaxkyus.

XumMuyeckas peakiuusi. Y CJIOBUS U MIPU3HAKU NMPOTEKAHUS XUMUYECKUX PEAKIIUMN.
Xumunyeckue ypaBHeHUsA. COXpaHEHHE MacChl BEUIECTB IPU XUMHUUYECKUX
peakuusax. Knaccudukanys XuMUYECKUX peakuil 10 pa3InYHbIM MPU3HAKAM:
YUCIIy U COCTaBY UCXOJHBIX U MOJTYYEHHBIX BEIIECTB, U3MEHECHUIO CTEIICHEN
OKHCJICHUSI XUMUYECKUX AJIEMEHTOB, MOTJIONIEHUIO U BBIACICHUIO SHEPTUU.
DIEKTPOIUTHI U HEANEKTPOIUThL. KaTHOHBI 1 aHMOHBI. DJIEKTPOJIUTHUECKAS
JMCCOLUAIINS KUCIIOT, IIesouei u conelt (cpennnx). Peakiiuu noHHOTo oOMeHa U
YCJIOBUS UX OCyIleCTBICHUA. OKUCTUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
OKuCIUTEND U BOCCTAHOBUTEIIb.

Tema 3. 3J1emeumapub1e OCHOG6bl HBOpZtlHlllleCKOii xXumuu.

Ilpeocmaesnenusn 00 opeanuueckux geujecmeax. XUMAYECKUE CBOMCTBA MPOCTHIX
BEIIECTB. XMMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: IIEJIOUYHBIX U
IEJI0YHO3EMETBHBIX METANIOB, AJIIOMUHUS, JKeJie3a. XMMHUECKHE CBOMCTBA
MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJIOPO/Ia, KUCIOPOAa, TaJIOTe€HOB, CEPhI, a30Ta,
dbocdopa, yraepona, kpeMHUA. XUMUYECKHE CBONCTBA CJIOKHBIX BEIIECTB.
XHUMHUYECKHE CBOMCTBA OKCUAOB: OCHOBHBIX, aM(DOTEPHBIX, KUCIOTHBIX.
XUMHUYECKHE CBOMCTBA OCHOBAHWN. XUMHUUYECKUE CBOMCTBA KUCIOT. XUMHYECKHUE
CBOMCTBA coJiel (cpeaHux). B3auMocCBsI3b pa3InyHbIX KJIACCOB HEOPraHUYECKHUX
BemecTB. [lepBoHavanbHbIe CBEICHUSI 00 OPTaHUYECKUX BEIIECTBAX.
YrieBogoposl NpeiefibHbIE U HETIPEIebHbIE: METaH, 3TaH, 3TUJICH, alleTUIICH.
Kucnopoaconepxaiiue BemecTBa: CIUPTHI (METaHO, 3TaHOJ, TJIMIIEPUH),
KapOOHOBBIE KUCIOTHI (YKCYCHAsI M CTE€ApUHOBAsA). bHOIOTrHYeCKH BaKHBIC
BEILECTBA: OEJIKH, )KUPBI, YTIIEBOIbI.

Tema 4. Memoovt no3Hanus éeuwiecme U XumudecKux A6aeHuil.

IKcnepumenmanvHvle ochosvl xumuu. IIpaBuna 6e3omacHoi pabOTH B
IIKOJIbHOM JabopaTtopuu. JlaboparopHas nocyaa u obopynoBanue. Paznenenue
cMmeceil u ouncTka BeulecT. [Ipurorosnenue pactBopoB. OnpezeneHue xapakrepa
CpeIbl pacTBOpa KUCIIOT U IIeJIouei ¢ MOMOIIbI0 HHAUKaTopoB. KauecTBeHHbIE
peaKIMK Ha UOHBI B pacTBOpE (XJIOpUA-,CyibdaT-, KapOOHAT-MOHBI, HOH
ammonus). [lomydenne razoo0pa3HbIx BemecTB. KauecTBeHHBIE peakiny Ha
razo00pa3HbIe BelecTBa (KUCIOPO/I, BOJOPO, YIIICKUCIIbINA a3, aMMHUaK).
[Tomyuenue u u3yuyeHNe CBOWCTB M3YYCHHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB.
[IpoBenenue pacyeToB Ha OCHOBE (HOPMYJ U YpaBHEHUN peakuuid. Beruucnenus
MacCOBOH JOJIM XUMHUYECKOT0 JIEMEHTa B BEIIECTBE. BhrancieHus: MaccoBoil 1o



PacTBOPEHHOIO BEILIECTBA B pacTBOPE. BrluncieHne Konn4ecTBa BEIeCcTBa, MacChl
WM 00beMa BEIIECTBA MO0 KOJWYECTBY BEIIECTBA, MAacCe WM 00bEMY OJIHOTO U3
pPEareHTOB WM MPOLYKTOB pPEAKLUU.

Tema 5. Xumusa u rcusno.

[Tpo6iembl 0€30MacHOTO UCIMOJIB30BAHUS BEUIECTB M XUMHUUECKHUX PEAKIIHiA B
ITIOBCETHEBHOM KU3HU. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOILIEH CPEIbl U €TO
nocieAcTBrs. YenoBek B MUPE BEIIECTB, MATEPUATIOB U XUMUYECKUX PEAKLUN.

TemaTuuyeckoe NVIAHUPOBAHUE.

KoJu-Bo
HauMeHoBaHMe pa3iesioB U TEM
4acoB
Tema 1. Bemectgo. 5
Tema 2. Xumnueckas peaxkusi. 6
Tema 3. DnieMeHTapHBIE OCHOBBI HEOPTAHUYECKON XUMUMU. 11
[IpencraBnennst 00 OpraHMYECKUX BEIIECTBAX.
Tema 4. MeToabl MO3HAHUSA BEUIECTB U XUMHUUYECKUX SIBIICHUM. 3
DKCNEPUMEHTAIbHBIE OCHOBBI XUMUU.
Tema 5. XuMus 1 )KU3Hb. 4
Uroro: 34
TemaTnuyeckoe MIaHMPOBaHME
Kou-
Ne Conepskanue (pa3aeibl, TeMbI) BO
4acoB
Crpoenune aroma. CTpoeHHE dJEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
anemeHTOB [lepuoanueckon cucremsel .. Menaeneea. [lepuoanueckuii
3akoH U [lepronnyeckas cucreMa XMMHYECKUX diieMeHToB []. M.

1 Menpeneesa. ['pynmsl u nepuoasl. [leppoanyeckon CUCTEMBI. 1
@U3NYECKNN CMBICI NOPSAKOBOTO HOMEPA XUMHUUYECKOT'O JIEMEHTA.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
CBSI3M C TIOJIOKEHUEM B [leproindeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
JI.1. Menpaeneena.

2 | XuMHu4ecKas CBSI3b. 1

3 BanieHTHOCTh XMMUYECKHUX 3JIeMEHTOB. CTENEeHb OKUCIEHUS] XUMHYecKkux | 1
DJIEMEHTOB.

4 | ATOMBI U MOJIEKYJIbl. XUMHUYECKHUH 351IeMeHT. [IpocThie U cliokHbIe 1




BCIIICCTBA. OCHOBHBIC KJIaCChI HCOPraHU4YCCKNX BCIICCTB. HOMCHKJIaTypa
HCOPIraHU4YCCKUX COCHHHCHHﬁ.

5 | Pemienne BapuantoB OI'D 1
Xumuueckasi peakius. Y CIOBHs U MPU3HAKU MTPOTEKaAHUST XUMHUECKUX 1
6 | peakmuii. Xumudeckue ypaBHeHus. COXpaHEHHE MacChl BEIIECTB MPH
XUMUYECKUX PEAKITUSX.
Knaccudukaiuys XuMU4ecKux peakiiuil o pa3aTudyHbIM MpU3HaKaMm: yuciy | 1
7 | ¥ COCTaBY HCXOTHBIX 1 MOMYHEHHBIX BEIICCTB, H3MCHEHUIO cTeneHen
OKHUCJICHUS] XUMHYECKHUX 3JIEMEHTOB, MOTJIONICHUIO U BbIICJICHUIO
DHEPTHUM.
3 DNEKTPOJIUTHI U HEINEKTPOJIUTHI. KaTHOHBI M aHUOHBI. 1
DNEKTPOIUTHYECKAS TUCCOIUAIUS KUCIIOT, IeJ04uel U coliel (CpeTHuX).
9 | Peakuuu HOHHOTO OOMEHA U YCIIOBUS UX OCYIIECTBICHUSI. 1
10 OKHCITUTETFHO-BOCCTAHOBUTEIBHBIC peakiui. OKUCITUTENb U 1
BOCCTAHOBUTEb.
Pemenne BapuantoB OI'D 1
11
12 XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: MIEJIOYHBIX U 1
IEJIOYHO3EMETBHBIX METAIIIOB, ATFIOMUHUS, KEJe3a.
13 XUMHUUYECKHE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAJIIOB: BOJIOPO/A, 1
KHCIIOpOJia, TaJIOTEHOB, Cephl, a30Ta, pochopa, yriepona, KpeMHUS.
14 | XuMuueckue CBOMCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX. 1
15 | XuMuueckue cBOWCTBa OCHOBAaHUN. XUMUYECKHUE CBOMCTBA KUCIIOT. 1
16 | Xumuueckue CBOMCTBA CoJieH (CpeaHuX). 1
17 | B3aumMoCBsI3b pa3IMUHbIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB. 1
18 | Pemenue Bapuanto OI'D 1
19 VYTIIeBOI0OpOIBI IPEACIIbHBIC U HENPEICTbHbIC: METaH, dTaH, dTHIICH, 1
aIeTUIICH.
20 Kucnopoaconepraiiye BemecTBa: CUpThl (METaHOJ, 3TaHOJI, TIUIepuH), | 1
KapOOHOBBIE KUCIIOTHI (YKCYCHAsl U CTEApPUHOBAS).
21 | buonornyecku BasKHbBIE BEIIECTBA: KHUPHI, OCITKH, YTIICBOIBI. 1
22 Peuenne BapuantoB OI'D 1




23 [IpaBuiia 6e3omacHoO# pabOTHI B IKOJIBLHOM aboparopuu. JlabopaTtopnas | 1
nocyja u odopyaoBanue. Paznenenue cmeceil 1 OUMCTKA BEILIECTB.
Omnpenenenue xapakTepa cpeibl pacTBOpa KUCIOT U IIejouei ¢ momolisio | 1
uHIUKaTopoB. KauecTBeHHbIE peakiiii Ha MOHBI B paCTBOPE (XJIOPUI-

24 | ,cynbdar-, kapOoHAT-HOHBI, HOH aMMOHHU:). [ToyueHne razoo0pa3HbIX
BelecTB. KauecTBeHHbBIE peakliy Ha ra3000pa3HbIe BEIeCTBa
(kucaopo, BOAOPO/, YTIAEKUCIIbIN ra3, aMMHaK).

25 | IIpakTHueckoe MoJiydeHHe BEIIEeCTB. 1

26 | Pemenue BapuantoB OI'D 1

27 | IlpoBeaenue pacueToB Ha OCHOBE (hOPMYIT U ypPaBHEHUH pEaKIIHiA. 1

28 Brruncnenus MaccoBoil 10J11 XUMUYECKOTO 3JIEMEHTA B BEILIECTBE. 1
Bbruncnenus MaccoBoil 10JIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.
Brruncnenne KoaudecTBa BEIIeCTBa, MaCcChl UM 00bEMa BEIECTBA 110 1

29 | KOTUYECTBY BEIIECTBA, MacCe WM 00BEMY OJTHOTO U3 PEareHTOB MU
IPOAYKTOB PEAKIIUH.

30 Pewmenne BapuantoB OI'D 1
[Ipo6iiemMbl 6€30MacHOTO UCIIOIB30BaHUS BEIIECTB U XMMUYECKHUX 1

31 pEaKIui B IOBCETHEBHOM KU3HU. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIen Cpeibl U ero MocaeACTBHS. YeI0BEeK B MUpE BEIIECTB,
MaTepHaIOB U XUMUYECKUX PEaKITUil.

32 | Pa36op nemoBepcuii OI'D mpomiioro roga, TUMUYHBIE OIMTHOKH. 1

33 | [Ipobusrit OI'D. 1

34 | Pazbop memosepcuii OI'D OUIIN. 1
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